10. 


LO, N.Y, 
ee, 





DIAL. 


Iding, 


% 
2 


e 
2666606682 
eO@eeseee 


SOeOGeGeGease 
BSeOeeeeeeee@ 


SOOGeGeGeaee 


2G@eGeae 


S2GOGSCGsGOGeeh 
@Sete+ae BeOS O2tOeOeeseee 





: 





ELECTRICAL REVIEW 


AN ILLUSTRATED WEEKLY JOURNAL OF SCIENTIFIC AND ELECTRICAL PROGRESS. 


———— 
,. 82. No. 7. / 
WEEKLY j 


by ELECTRICAL RE 


Copyright, 1895 


S—S—_—_— : 
yIEWS, NEWS AND INTERVIEWS. 
The Edison Electric Illuminating 
Company of New York, last week, 
sent a check for $100 to Fire Com- 
missioner Scanneil for the Firemen’s 
Pension Fund, in recognition of the 
good work done by the firemen at a 
recent fire in the company’s East 
Fifty-seven th street branch station. 
The company congratulated 
Commissioner Scannell the effi- 
ciency of the department. 


also 
on 


At the annual banquet of the Bos- 
ton Electrical Club, held last week, 
a novel feature was introduced in the 
form of a long-distance telephone 
About 
men sat down to the banquet, and 
each found at the side of his plate a 


entertainment. 70 electrical 


telephone receiver. Suspended from 


the chandelier megaphone. 
During the evening, President A. B. 
Chandler, of the Postal Telegraph- 
Cable Company, sat in his parlor in 
Brooklyn, N. Y., delivered an 
address to the club dining in Boston. 
made, 
and a number of professional enter- 


was a 


and 
Several other speeches were 


talners transmitted their humor and 
songs from New York to Boston. 


An electrician named McDowell 


was killed in the sub-cellar of the 
Commercial Building, New York 


city, on February 8. While engaged 
in driving a 2-inch steel pipe through 
the retaining wall of the building 
under the sidewalk, a cave-in oc- 
curred, and McDowell over- 
whelmed by a sudden fall of sand. 
The engineer of the building discov- 
ered McDowell soon after the acci- 
dent occurred, but he was dead. 
None of the officials employed about 
the building knew that the man was 
at work in the sub-cellar, and it has 
been intimated that he was a wire- 
‘apper endeavoring to make secret 
telegraph connections for bucket-shop 
brokers, 


was 


During the recent severe storm in 
New England, the city of Providence, 
R. 1., had an unusually rough experi- 
ence. The electric cars were unable 
to run for some time, the telephone 
‘rvice was severely crippled, and 
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many streets were blocked, owing to 
the falling of overhead wires. It 
speaks well for the pole line con- 
struction of the Narragansett Electric 
Lighting Company, when it is stated 
that this company lost but one pole 
during the storm, although several 
breaks in their lines occurred from 
extraneous causes, such as poles and 
signs falling on them. 





The oil lamps used to illuminate 
a part of the Fourth avenue tunnel in 
New York city have been supplanted 


with incandescent electric lights. 


Entered at the Post Office, 


Cemetery for the lighting and heat- 
ing of the tomb, which is now near- 
ing completion. The wires will be 
laid in a trench 800 feet long. An 
altar is to be erected in the mau- 
soleum, and a priest will be assigned 
to say a requiem mass daily. 





It is said that the Italian scientist, 
Galileo Ferraris, at a voung lady’s re- 
quest, wrote in her autograph album 
the following: ‘‘Since Maxwell has 
demonstrated that the vibrations of 


light might consist of periodical 








LIGHTING A PUMPING STATION 


Groups of lights containing five globes 
are placed at intervals of every 50 feet, 
While at the Thirty-eighth and Forti- 
eth street stairways red lamps indicate 
the exits. 


The Westinghouse Electric and 
Manufacturing Company, on Janu- 
ary 31, shipped several carloads of 
electric machinery to the Dyea- 
Klondike Transportation Company, 
for two tramways, to be built over 


the Chilkoot Pass. Baggage and 
passengers will be hauled over the 


pass, and the machinery will be in- 
stalled before Spring sets in. 


A permit has been granted to the 
Citizens’ Electric Company, of Brook- 
lyn, N. Y., to lay wires to the famous 








BY WaATER-PowER. 


changes of electro-magnetic forces, 
and as Hertz has given Maxwell’s 
theory an experimental basis with his 
proof of thesimilarity existing between 
electro-magnetic waves and light 
waves, the belief becomes more and 
more firmly established that this light- 
conveying ether and the medium in 
which the electric and magnetic 
forces act are identical. Therefore, 
I may well reply to the question, 
O studious and charming maiden, 
‘What is electricity?’ that it is not 
only the fearful agent which at times 
lights up the heavens suddenly and 
startles thy soul with its lond clapping 
of thunder, but also the life-giving 
and life-awakening cause which, as 
light and heat, brings forth the magic 
of color and breath of life which 
transmits to thy heart the pulsations 
of the universe, and awakens in thy 
soul the charm of glance and smiles.” 
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Lighting a Pumping Station by 
Water-Power. 

The letter printed herewith relates 
to a practice which is believed to be 
new which much to com- 
mend it. Its principle is the use of 
water from a steam-pumping station 
as power-water for lighting the sta- 
tion. The economy of the plan over 
a separate small engine for driving 
the dynamo is obvious. If the water- 
wheel has an efficiency of 85 per cent, 
which easily be reached in 
moderate-sized wheels of the impulse 
type, the plan secures a coal economy, 
for lighting, of 85 percent of that 
obtained by the pumping engine, 
which latter, being of large size, and 
resulting 


and has 


can 


of high grade, gives a 
economy far in excess of what could 
be secured by any small engine driv- 
ing the dynamo direct. 

The illustration herewith gives an 


excellent idea of the general arrange- 


ment. The handle shown at the top 
on the right of the illustration 


adjusts the nozzle to position and the 
handle below binds it there. 

An index plate and pin will be seen 
in the cut, the purpose of which is to 
insure the correct placing of the 
nozzles with respect to the wheel. 
The impulse type of wheel has 
peculiar advantages for this class of 
work, in which the speed of the wheel 
must be the same as that of the ma- 
chine to be driven. With a turbine, 
a change in size ordinarily changes 
the power delivered as well as the 
speed, and it is only by chance 
that a standard turbine wheel can be 
found to fit any given case in both 
speed and power. With the impulse- 
wheel, on the other hand, the diam- 
eter be varied at will without 
changing the power delivered, so long 
as the nozzle remains unchanged, and 


ean 


in proportioning wheels for this class 
of work it is only necessary, in ordi- 
nary cases, to make the wheel of such 
diameter that when running at the 
number of revolutions required by 
the machine to be driven it shall have 
a peripheral speed equal to that 
called for by the head of water under 
which it operates. James Leffel & 
Company state that the success of 
this plant has led to the installation 








100 
of a similar one, but of about three 
times the capacity, at the Columbus, 
Ohio, waterworks. The letter is as 
follows: 

‘“‘There has been no undertaking 
in my past experience that has given 
more satisfaction than this, and in 
fact it exceeds our expectations as to 
economy. As we were too far from 
the city electric plant to receive light 
from them, we concluded to put ina 
plant of our own, and purchased a 40- 
light machine—which will easily carry 
50 lights—and connected it direct to 
a 12-inch Leffel Cascade wheel, which 
is connected to our main service-pipe 
inside the station. The discharge is 
piped to pump-well to obviate any 
waste of water. Under 70 pounds 
pressure—our minimum—we can run 
30 lights, 16 candle-power, 110 volts, 
with 34-inch jet, which gives a theo- 
retical flow of 90 gallons per minute, 
making a total of 54,000 gallons in 10 
hours’ run, which actually cost 23 
cents per thousand gallons for coal 
burned while pumping, as all other 
items, such as salaries, banking fires, 
etc., remain a constant, showing the 
exact cost to us of running 30 lights 
10 hours to be 12.42 cents. Our coal 
costs us $1.75 per ton, delivered in 
shed at station. The data are based 
on my last year’s report of the triple- 
expansion pumping engine. 

** The Cascade motor has five differ- 
eut size-jets—,,-inch, ;*,-inch, %}- 
inch, 44-inch and 33-inch 1n diameter 
—made on the smooth taper plan. 
The nozzles are all in one brass disk, 
four inches thick, bored longitudinally, 
the disk being five inches in diameter. 
The jets are laid off ona circle having 
six spaces, one being left blank to 
cloge main opening when not in use. 
I enclose rough sketch tu give a better 
idea. 

“The generator is a multipolor, 
compound, shunt-wound machine, the 
speed being 890 turns per minute. 

“«W. C. Powe, 
‘* Engineer Springfield, Ohio, Water- 
works.” 

We are indebted to the American 
Machinist for the above particulars. 
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A New Electric Light Station For 
New York City. 


The Edison Electric Illuminating 
Company of New York has purchased 
the block of 22 lots in New York 
city, bounded by Thirty-eighth and 
Thirty-ninth streets, First avenue and 
the river, for $345,000. It is said 
that the company will erect on the 
plot one of the finest and largest 
electric plants in the country. 
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ROENTGEN-RAY NOTES. 


BY WILLIAM ROLLINS. 


XXIV—OTHER REASONS WHY THE 
VACUUM RISES. 

When we keep a Roentgen light 
tube hot during exhaustion we have 
a vacuum sufficiently free from water 
vapor to enable us to disregard its 
condensation on the walls as a cause 
for the vacuum altering in use. 
After this tube has been used the 
vacuum rises. We can lower it again 
within certain limits by heating. It 
is also known that rest for a few 
weeks or months will lower a vacuum. 
Why should heating and rest do this ? 
It has been said that heating drove 
gases out again from the substance 
of the glass, but I have never seen it 
stated that rest would do the same. 
Perhaps it may, but in addition to 
the causes mentioned in previous 
notes, there is another. Ina vacuum 
tube exhausted in the ordinary .way 
we always have oxygen as one of the 
residual gases. Under electric stress 
the molecules of this gas are smashed, 
and the resulting molecules, contain- 
ing a greater number of so-called 
atoms, the number of 
less, and, therefore, the vacuum must 
be higher. Now, one of the char- 
acteristics of these new molecules is, 
that by heat we can decompose them 
into ordinary oxygen molecules, 
thereby increasing the number, and, 
therefore, heat lowers the vacuum. 
This change of the stress molecule 
back to the normal type also takes 
place at ordinary temperatures. If 
we give it time enough, therefore, 
rest lowers the vacuum. There 
comes a time, however, when with 
ordinary vacuums neither heat nor rest 
will lower them enough to be of 
practical use, because other means 
are at work raising the vacuum. The 
larger the proportion of oxygen mole- 
cules to those of nitrogen the longer 
will heat and rest prove efficient, and 
this is one, though a not important, 
reason why I have recommended this 
type of vacuum. 


molecules is 


—ROENTGEN LIGHT 
MOLECULAR WEIGHT. 

In Note VI it was said that the 
wave length of Roentgen light de- 
pended upon the potential and the 
vacuum. In Note XVIII the fact was 
stated in another way—that the wave 
length depended upon the velocity 
with which the molecules struck the 
target. In this note the matter is 
looked at in a different light. With 
the same potential and vacuum and 
distance between the cathode and 


XXV AND 


REVIEW 


target, the wave length depends upon 
the weight of the bombarding mole- 
cules, which belong to what are gen- 
erally considered two distinct classes, 
metallic and non-metallic. They are 
the molecules of the cathode and of 
the residual gas. Emerson has said 
that the atoms march in tune, and 
we should remember this when we 
wish to generate homogeneous Roent- 
gen light, tuning our gas and metal 
molecules to strike the target with 
the same velocity, for the light we 
wish to produce there is simply music 
of the ether, with a pitch so high we 
can not even hear it with our eyes 
until, through the keener perceptions 
of a fluorescent screen, it is brought 
down to our range. The simplest 
way to tune the molecules of gas and 
metal is to fill the tube with a gas 
whose molecules have the same weight 
as those of the metal of the cathode. 
It is also evident that with a given 
potential, vacuum and distance, the 
lighter the molecules the higher the 
velocity with which they will strike 
the target. In other words, the 
lower the molecular weight the lower 
the potential we can use to produce 
Roentgen light of a given wave 
length. This is of importance, be- 
cause with the present apparatus high 
potential means bulk and weight. A 
few of my experiments, which appear 
to bear on the matter of molecular 
weight, may be of interest. The ex- 
periments were tried in several ways, 
but for simplicity only one will be 
mentioned. A number of tubes were 
made alike in every respect, except 
that the metal of the cathodes was 
different. For brevity, I leave out 
some of the metals and consider the 
series as composed of aluminum, zinc, 
tin, platinum. A moment’s consid- 
eration will show the relation of their 
weights and why they were selected. 
In all the cases with the moderate po- 
tential I used the aluminum gave the 
best results in light, the difference 
between this and platinum being 
marked. But, as already stated, the 
light also depends upon the bom- 
bardment of gas molecules, so I tried 
another series of experiments, arrang- 
ing the gas molecules as well as I 
could to correspond in molecular 
weight with those of the metal of the 
cathode. For example, with alum- 
inum I used oxygen, the molecular 
weights being approximately 27 and 
32. To be sure, the stress molecule 
of oxygen has a higher weight and so 
strikes the target at a lower velocity, 
but being smashed there, power 
enough is generated to compensate 
for this. 
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For one experiment I selected ty, 
metals of high weight, one easily acta 
on by oxygen,the other with difficulty, 
but as there was very little difference 
in the results, oxidation did not seem 
to play an important part. The ty 
metals were lead and platinum, 

It would be interestirg to try the 
lighter metals than magnesium fo, 
cathodes, for example beryllium, but 
I have never been able to get a piece 
big enough except for one of my 
target- windows. : 

It seems fortunate that metals of 
low weight are best for cathodes 
because the metals of the cathode 
are always deposited on the glass walls 
of a Roentgen light tube, in which 
position, if they had high atomic 
weights, they would interfere with the 
passage of the light. 


XXVI—WHY HYDROGEN AND Argox 
ARE UNSUITABLE WHEN THE 
CATHODE IS ALUMINUM. 

The metal usually employed for g 
cathode is aluminum with a probable 
molecular weight of 27, while that of 
hydrogen is only two. According to 
the statement in Note XXV, the 
molecular weight of the cathode and 
gas should be as nearly alike as posi- 
ble, which is not the case with alumi- 

num and hydrogen. 

Argon, with a molecular weight of 
about 40, does not correspond with 
the probable molecular weight of any 
metal we could conveniently use as 4 
cathode. Moreover, as argon is sim- 
ply the stress molecule of nitrogen, 
containing three atoms instead of 
two, and formed among other ways 
from the ordinary atmospheric nitro- 
gen by the lightning’s grand potential, 
we should expect to be able to decom- 
pose it in a vacuum tube, combining 
it with the metal of the cathode, just 
as ordinary nitrogen can be made to 
combine with magnesizm, thus rev- 
dering it unfit for use with a cathode 
of aluminum, and explaining the 
blackening and other phenomena 
when a cathode of this metal is 
used with argon as the residual gas. 
_ Under equal stress ordinary nitro- 
gen does not produce this effect upou 
aluminum, and having a molecular 
weight of 28, almost the same as the 
probable molecular weight of alum- 
num, which is 27, it seems better 
adapted for use, and when mixed with 
oxygen, the weights stand 27, % 
and 32. 

XXVII—-ROENTGEN LIGHT TO DETER 
MINE MOLECULAR WEIGHT. 


In Note XXV I suggested arrang- 
ing the molecular weight of the 1 
sidual gas to correspond with the 
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probable molecular weight of the 
cathode. If the statement should be 
proved that, with a given potential, 
vacuum and distance, Roentgen light 
depended upon molecular weight, then 
this method might be used to deter- 
mine the probable molecular weight 
of those metals whose molecular 
structure is uncertain on account of 
the difficulty of applying the law of 
Avogadro—A mpere-( ‘erhardt to them. 


XVIII—BAD DEFINITION CAUSED BY 
DANCING OF THE RADIANT POINT. 


If we tune the generator and tube 
together, and adjust all the condi- 
tions, we can see the radiant area on 
the platinum as a minute red-hot oval 
spot surrounded by a colored halo. 
To see this we must place the target 
as directed in a previous note, not at 
the theoretical, but at the real, focus 
of the cathode discharge. 

By throwing the generator out of 
tune with the tube we can make the 
colored area dance around the red- 
hot spot. Of course, the whole area 
from which Roentgen light is being 
given off is moving, the red spot 
appearing to keep still simply be- 
cause the metal does not have time 
to cool. It must be evident that 
with a moving radiant point we can 
not get good definition, for the 
shadows cast by an object in the path 
of the rays shift their position, pro- 
ducing a kind of composite photo- 
graph, made up of many images. 
The effect is the same as though the 
tube were moving during exposure. 
One of the most frequent causes of 
this movement is the lateral dis- 
charge, which takes place between 
the cathode and the glass walls of the 
tube when things are out of tune. 
In experimenting with different 
metals for cathodes in tubes other- 
wise alike, I found the lateral dis- 
charge most frequent with metals of 
the highest atomic weight. This 
frequently made it a matter of some 
care and time to compare different 
tubes. Lead, which has an atomic 
weight of 207, and, therefore, a 
molecular weight at least as high, was 
frequently deposited on the glass, 
thus acting as a second cathode, per- 
haps, and deforming the cathode 
stream. Of all the common metals, 
mentioned in a previous note, heavier 
than aluminum, zinc gave the least 


trouble and brightest light. <A 
moment’s thought will show that 


zinc has a molecular weight nearest 
tothe probable molecular weight of 
aluminum of any of the metals men- 
tioned in Note XXV. With an in- 
crease of the exciting current the 
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lateral discharge became more evi- 
dent, showing it was caused by the 
difficulty which the discharge had in 
escaping from the cathode in the 
normal direction. Even throwing 
the tube out of tune, by increasing the 
condenser capacity, was enough to 
bring about this result. 
_ - 
Weston Electric Appliance Com- 
pany. 

The Weston Electric Appliance 
Company, of Newark, N. J., has 
been incorporated. The capital 
stock is $750,000, of which $20,000 
has been paid in. Edward Weston, 
of Newark, Franz C. Mathieson, of 
New York, and Henry E. Niese, of 
Jersey City, are the incorporators. 
The company, with four others of 
which Mr. Weston is the head, will 


T 








CHICAGO NOTES. 

Mr. Frederick L. Merrill, for many 
years with the Electric Storage Bat- 
tery Company, is now with the firm 
of Sipe & Sigler, Cleveland, looking 
after the interests of the Willard stor- 
age battery in the West. Mr. Merrill’s 
long and successful career in the bat- 
tery business makes him a valuable 
addition to Messrs. Sipe & Sigler’s 
staff. 

Harter & Company, one of the old- 
time electrical contracting firms in 
Chicago, report that construction 
business in this city will be more ex- 
tensive than ever this year ; even now, 
they say, hardly a day passes but a 
contract of some kind is closed by 
them. This means orders for the 
supply people and work for the wire 
men. 

Farr Telephone and Construction 
Company’s 1898 catalogue is in the 








REMAINS OF Two EAGLEs THAT PERCHED ON A CALIFORNIA TRANSMISSION LINE. 


build plants at Waverly, south of 
Newark, during the coming Spring. 
, ote 

LITERARY. 

Walter A. Wyckoff, 
man who became a day laborer, begins 
his new series, ‘‘ The Workers—The 
West,” in Scribner’s for March. 
Chicago, filled with an ‘‘army of the 
unemployed,” is to be the subject of 
the bulk of this Each 
part swarms with new characters, 
new experiences and a variety of 
incident, of which the first part of 
‘“‘The Workers” gave no hint. It is 
dramatic and pathetic—and absolutely 


true. 
—_- 

The office of the New York & 
Ohio Company, in New York, at 1 
Broadway, will hereafter be under 
the personal supervision of the presi- 


dent of the company, Mr. J. W. 
Peale. The New York and eastern 
business will be managed from this 
office, with the aid of several sales- 
men. 


the college 


series. 








hands of the printer, and from ad- 
vance sheets shown, it is fair to as- 
sume that it will surpass anything 
ever published in that line. The 
Farr company’s business is gradually 
extending to even the foreign coun- 
tries, as indicated by some recent 
orders from Mexico, one customer in 
Aguascalientes ordering a private line 
equipment ‘‘as per your announce- 
ment in the ELEcTRICAL REVIEW.” 
House Bill No. 31, which is an- 
nounced to come before the legislature 
for a second reading, is pronounced 
by the independent telephone people 
as intended to work great harm to the 
independent movement if passed. 
The bill provides that after making a 
statement to the auditor, the person 
or corporation making the same shall 
pay a tax of $10 for each telephone 
connection, and $50 for each telephone 
device known as the telephone slot 
arrangement. It is claimed that the 
tax is too high, especially for the 
smaller cities, where $10 a year added 
to,the present rates would make cheap 
service impossible, C. E. K. 


101 
The Eagles and the Transmission 
Line. 


In the Erecrrican Review for 
January 5, 1898, appeared an article 
describing how two eagles which 
alighted on an electric transmission 
line in California caused their own 
demise and a short circuit on the line. 
The illustration herewith, taken from 
the Journal of Electricity, of San 
Francisco, shows what was left of the 
eagles after the accident. Our con- 
temporary states that the generating 
plant of the San Joaquin Electric 
Company, of Fresno, Cal., was one 
day pumping 10,000 volts serenely 
into the transmission line, when sud- 
denly one of the circuits developed a 
dead short circuit, with the almost 
instantaneous open-circuiting and 
grounding of the two legs of the cir- 
cuit which were on the upper cross 
arm. This, of course, interrupted the 
service in Fresno, and the ground 
thus thrown on was so severe that it 
became impossible to burn it out. 
After a few minutes’ delay the serv- 
ice was resumed over the second trans- 
mission line, which had remained 
uninjured. 

Linemen were sent out at once to 
ascertain the cause of the trouble and 
repair the broken circuit, and after 
having gone over nearly 30 miles of 
line, they reached a mountain top 
about five miles from the power-house, 
where the break was discovered. As 
to the cause of it, there were found 
the scant relics of two gray eagles, 
consisting merely of one skull and 
four feet and parts of legs. Two of 
the talons were clutched tightly to 
the line wires in literal realization of 
the grip of death, while the remain- 
ing two feet and parts of legs were 
free from the marks of roasting, or 
rather from the burning to a crisp, 
that characterized the feet that 
clutched the wires. Not a vestige of 
the bodies or feathers of either bird, 
nor of the head of one of them, could 
be found; in fact, the only remains 
were those shown in the illustration. 
Another interesting specimen was 
found, however, which shows the 
terrific heat of the electric arc. The 
soil along the pole line at the place 
indicated consists of pure granitic 
sand, which, wherever the wire touched 
the ground, had become melted into 
glass, and even a piece of quartz had 
been fused and run in together with 
the glass. This is well shown in the 
specimen presented in the illustration. 

The circumstance of the accident 
suggests a theory for it, as evidently 
the two eagles alighted on different 
legs of the three-phase circuit within 
close proximity to each other; that 
they actually came into contact, and, 
in so doing, formed a short circuit, 
which not only incinerated the eagles, 
but threw the wires into short circuit 
and burned them off. 
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A SUBIIARINE CABLE SUCCESS- 
FULLY LAID UNDER DIFFI- 


CULTIES. 
THE FIRE ISLAND CABLE OF THE 
POSTAL TELEGRAPH COMPANY’S 


MARINE-NEWS SERVICE, 


One of the most difficult jobs of 
submarine cable-laying undertaken in 
recent years was that successfully per- 
formed by the Okonite Company, 
Limited, for the Postal ‘T'elegraph- 
Cable Company on January 25. ‘The 








1.—Postan ‘TELEGRAPH-CABLE Com- 
MARINE OBSERVATORY AT FIRE 


Fic, f 
PANYS 
ISLAND, 

cable was the heaviest of the kind 

ever manufactured and laid, and 
reposes in Great South Bay on the 
ocean side of Long Island, between 

Fire Island and Conklin’s Point, six 

miles away on the Long Island shore. 
Every yachtsman and many others 

know the dangerous character of the 

Great South Bay owing to its con- 

stantly shifting shoals and sandbars. 

Only a native ‘‘ bayman,” and one of 

many years’ experience at that, is a 

competent pilot through the devious 

and dangerous channels of the bay. 

The difficulties and responsibilities 

of the undertaking were such that the 

Postal Telegraph—-Cable Company in- 
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sisted upon the manufacturers of the 
cable laying it themselves. This the 
Okonite Company did with such ease 
and success that it reflects great credit 
on the careful planning and prepara- 
tions necessarily made in advance. 
This six-mile cable forms the most 
important link in the line just com- 
pleted by the Postal Telegraph—Cable 
Company for its ship-news service. 
The company has recently established 
several marine observatories! outside 
the port of New York for the purpose 
of reporting at the earliest possible 
moment the arrival of steamships. 
The most and the most 
distantly located of these observation 
towers is that just completed at Fire 
Island. From this observatory, which 
is on_the ocean side of Fire Island, a 
substantially constructed overhead 
land line runs to the bay side of the 


exposed 


iskand where it meets one end of 
the submarine cable. The cable 
crosses the bay as mentioned 


above, landing at Conklin’s Point. 
Here it connects on a terminal pole 
with another land line, which runs 
due north to the Long Island Railroad 
tracks. This land line is a splendid 
example of modern telegraph con- 
struction, and is provided with two 
copper wires weighing 210 pounds to 
the mile. From the point where the 
land line meets the Long Island Rail- 
road tracks it follows an old overhead 
line for some miles along the railroad, 
then along the highways until the 
outskirts of Brooklyn reached, 
where it goes underground to No. 4 
Court street, Brooklyn. one of the 
Postal company’s offices. From here 


are 
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Figs. 3 AND 4.—FULL-SIZE AND 


the line runs, via an aerial cable car- 
ried on theelevated railway structure, 
to the Brooklyn Bridge, thence over 
the Brooklyn Bridge in another aerial 
cable to the New York terminus, 
whence it goes underground to the 
Postal company’s main office, at 203 
New York city. In its 
line passes 


Broadway, 
course this 

through several townships on Long 
Island and three of the boroughs of 
Greater New York. 


important 


SIDE 


REVIEW 


In order to fully understand the 
amount of preliminary work and plan- 
ning required for the successful carry- 
ing out of this project, it will prob- 
ably be as well to follow the cable on 
its journey from the Okonite com- 
pany’s manufacturing plant at Passaic, 
N. J., to its final resting place in the 
waters of the Great South Bay. The 
cable, as mentioned, is six miles long, 
was made in one length, and weighs 
about 65 tons. It is one inch and 
three-fourths in diameter, contains 
six Okonite wires arranged as three 
pairs, and is heavily armored with 








Fig, 2.—WINDING THE CABLE ON ONE OF 
THE REELS FOR SHIPMENT FROM THE 
OKONITE FACTORY. 

galvanized iron wire. ‘The cable 

weighs four pounds to the foot,which 

is about five and one-half times the 
weight of an ordinary ocean cable. 

At the Okonite company’s factory 

there is one of the largest testing 

tanks in the United States. The 
cable as manufactured was coiled in 
this tank, and put through the usual 
tests. After satisfactorily 
through these tests, the end 


severe 


passing 


Cs Sea ——— 


VIEWS OF 

THE PosTaL COMPANY. 
of the cable was Jed through a window 
to a heavy reel erected on bearings on 
a flat-car alongside the factory build- 
ings. A leather belt was passed around 
one end of the reel and carried through 
the window to a shaft in the factory. 
By this means the reel was turned, 
und the cable was wound upon it. It 
required three of these reels and three 
flat-cars to transport the cable. 

From Passaic the reel-laden cars 
were transported by as direct railroad 


THE OKONITE SUBMARINE CABLE 


Vol. 32—No, 4 


connection as possible to New Lop. 
don, Ct., where they were run out op 
a pier, and the cable was unwounj 
and coiled on the deck of a large 
wrecking scow. ‘The cable lay oy 
the deck of the scow very much ag jt 
did in the testing tank at the factory, 

The reason for such a roundabout 
road was that New London was the 
nearest point at which a scow of the 
requisite size and of sufficiently light 
draft could be obtained. This was 
made necessary owing to the shoals 
and sandbars in the Great South 
Bay, over which a heavy draft scow 
could not pass. Capt. T. A, Scott, 
the famous New London wrecker, 
was in charge of this part of the 
work, and the skill he displayed in 
handling the heavy mass of material 
was traly wonderful to an observer 
unaccustomed to such things. The 
scow was 85 feet long, 35 feet broad, 
and drew about three feet of water 
with the 65 tons of cable on its deck, 
The cable was passed from the reels 
on the cars through a heavy snatch 
block suspended from a derrick on 
the scow, and was coiled on the deck, 
without a kink, in six layers, con. 
taining about a mile each. This is 
the first time, it is believed, that a 
cable of such length and size has 
been laid in such a manner. Hereto- 
fore heavy reels have been used, with 
various degrees of satisfaction. The 
manner in which the cable was paid 
off from the deck of the scow in lay- 
ing left no doubt in the minds of the 
experts who were present as to the 
success of this method. 

When the cable was coiled down 
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Lamp IN GREAT SoutH Bay FOR 


and made fast, the scow was taken in 
tow by a heavy, sea-going tug and 
towed down the Sound to a point of 
the Staten Island shore, where the 
outfit was obliged to anchor owing to 
heavy weather. The following day 
and night the journey was com- 
pleted from Rockaway Inlet to 
Fire Island. The scow was 
anchored near the terminal pole 
of the Fire Island land line, and 
a heavy rope was carried ashore in a 
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small boat, passed through a pulley 
made fast to the terminal pole, and 
carried back to the scow. The rope 
was attached to one end of the cable, 
the other end of the rope being passed 
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short time of four hours, without a 
single hitch or delay from any cause. 
The cable was paid out over the stern 
of the scow in much the same man- 
ner as it was carried aboard. A 
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Fic. 5.—TRANSFERRING THE CABLE FROM THE REELS TO THE DECK OF THE 
WRECKING Scow. 


In a very 
few minutes after the winch had 
started, the end of the cable was 
ashore, where it was made fast. A 
light-draft tug, drawing but four feet 
of water, was then made fast to the 
scow, and the tedious and dauvgerous 


around a steam winch. 


journey across the Great South Bay 
was commenced. ‘The word danger- 
ous is used advisedly, because if the 
scow had gone ashore on any of the 
numerous sand-bars, the great weight 
it was carrying would have rendered 
it well nigh impossible to release it 
before the bay froze over, which was 
threatened at any minute. 














POLE AT 


Fie. 6.—CABLE TERMINAL 


ConkKLIN’s POINT. 


The tug was piloted by an expert 
bayman, ¢ apt. George Saxton. Ow- 
ing to his thorough knowledge of the 
chantiels and bars, the cable 
successfully laid in the wonderfully 


was 


guiding block was rigged up on the 
stern of the scow, through which the 
cible passed, and an extemporized 
brake was used to regulate the speed 
of paying out. The numerous illus- 
trations accompanying this article 
will give a very clear idea of the 
various steps of the work. 

Valuable assistance was rendered 
in the shipping and laying of the 
cable by Mr. R. D. Blish, the cable 
expert of the Southern New England 
Telephone Company, and the laying 
of the cable was witnessed by Mr. E. 
B. Baker, general superintendent of 
the Southern New England Tele- 
phone Company, who was greatly 
pleased with the methods and means 
used. Mr. E. G. Cochrane, general 
superintendent of construction for 
the eastern division of the Postal 
Telegraph—Cable Company, was pres- 
ent, as well as Capt. W. L. Candee 
and Mr. George TT’. Manson, of the 
Okonite Company. 

-:>- 

A press dispatch from [Ilelena, 
Mont., dated February 9, stated that 
the upper Missouri, or that part of it 
below Canyon Ferry, was dry on 
account of the dam which was com- 
pleted the day before by the Helena 
Water and Electric Power Company, 
17 miles north of Helena. A 
lake is being formed by the back- 
water of the dam. which extends seven 
miles up the river and covers six 
square miles. Meantime the river 
below the dam is practically dry, a 
child being able to ford it without 
danger. Men are prospecting in the 
river bed for gold, while others have 
taken out large catches of trout and 
other fish that have been left in the 
pools formed in the river bed. The 
dam is 34 feet high and has been built 
ata cost of $450,000. In a few weeks 
it will be furnishing water-power to 
generate electric current for trans- 
mission to Helena. 
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A Steam Engine Combination in 
Providence. 

As mentioned in the ELECTRICAL 
REVIEW last week, the Rice & Sar- 
gent Engine Company, the Prov- 
idence Steam Engine Company and 
the Builders’ Iron Foundry, all of 
Providence, R. I., have entered into 
a working agreement, which is fully 
explained below. ‘The Builders’ Iron 
Foundry was established in 1822 and 
incorporated in 1453; the Providence 
Steam Engine Company was estab- 
lished in 1821 and incorporated in 
1863; and the Rice & Sargent Engine 
Company was incorporated in 1894. 
The three companies are well known 
throughout the country. 

Relations between the two older 
companies have been friendly for a 
great many years, although neither 
has been financially interested in the 
other. The Rice & Sargent Engine 
Company, since its organization, has 
been closely allied with the Builders’ 
Iron Foundry (the president and 
treasurer of the latter having been 
officers of the former corporation), 





Fic. 7.—METHOD OF GUIDING CABLE 
WHILE PAYING OUT FROM THE Scow. 
and the foundry has furnished a 
great deal of material and work for 
the engine company, but, as its shops 
have been occupied in finishing and 
assembling 12 inch breech loading 
rifled mortars for the United States 
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These were found in the shops of 
the Providence Steam Engine Com- 


pany, which had _ recently been 
enlarged and equipped beyond its 
present requirements. That com- 





Fic. 8.— LANDING THE SHORE END OF THE 
CABLE AT FIRE ISLAND. 


pany also, owing to the death of its 
president and treasurer, Mr. William 
Bb. Waterman, was desirous of having 
some active business men take part in 
its management; and accordingly it 
was a very simpleand natural arrange- 
ment that the three companies should 
decide to have, to a large extent, a 
common management. They have 
agreed, for a period of five years, to 
be operated under common officers as 
far as the engine companies are con- 
cerned, and two of these are also 
ofticers of the Builders’ Iron Foundry. 
Each company will maintain its sep- 
arate organization and conduct its 
own business as heretofore—neither 
being liable for the contracts or other 
obligations of the others. 

It is anticipated that the combina- 
tion will be of material advantage to 
each and to the customers of each, as 
expenses will be materially reduced 
and the business of each will be en- 
larged and carried on with more 
adequate facilities. 
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Fic. 9.—Payine Ovt THE CABLI 


Government, it has not been in a 
position to furnish all the work that 
the engine company required, and the 
companies were, accordingly, desirous 
of obtaining more extensive facilities. 





Across Great Sours Bay 


The Citizens’ Power and Light 
Company, of Montreal, Canada, trans- 
forming house has been destroyed by 
fire at a loss of $100,000. The plant 


had been running but a few weeks, 
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of Mr. 
Gustav Bissing, Chief Examiner in 


The recent resignation 
Electricity, Division A of the Patent 
Office, and the transference of Mr. 
D. O. Rice from the division to fill 
the vacancy, is causing some com- 
ment among electrical inventors, who 


allege that Mr. Rice is not a trained 
electrician. 
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THE USE;OF TELEPHONES BY NON- 
SUBSCRIBERS. 

At Washington, D. C., last 

Associate Justice Cox in the Supreme 

Court of the District 


rendered a decision of interest to all 


week, 
of Columbia 
telephone companies in the case of 
Danenhauer against the Chesapeake 
& Potomac Telephone Company. 
The plaintiff is the proprietor of a hotel 
in Washington, and assuch was a sub- 
scriber of the telephone company, 
which placed one of its instruments 
in the hotel. The plaintiff permitted 
guests and patrons of the hotel to use 
The 


company sought to prohibit this prac- 


the telephone free of charge. 


tice, and threatened to remove the 


telephone. The plaintiff denied their 
right to do this, the company began 
and the 


to remove the instrument, 


plaintiff obtained a temporary in- 


junction restraining the company 
from interfering with his service. 


Arguments for and against the plain- 
tiff’s request to make the injunction 
permanent were heard by the court, 
and Justice Cox’s decision makes the 
injunction permanent and imposes 
certain requirements upon the plain- 
tiff. The 


junction states that 


continuing the in- 
the 


must be used strictly for hotel busi- 


order 
telephone 


ness and for the private business of 
the proprietor. It stipulates that the 
plaintiff shall not allow the telephone 
to be used for other purposes than 
those mentioned. The order specifies 
that the telephone may be used for 
the 


boarders, such as sending for a wagon 


benefit and accommodation of 
to call for baggage, but it may not be 
them for 


such as calling for stock reports or 


used by other purposes, 
the ordering of theater tickets. 

‘*The telephone company is obliged 
to maintain a special plant.” says the 
‘and is entitled 


All 


that the law requires is that the com- 


order of the court, 


to charge for every message sent. 


pany shall not discriminate between 
its patrons, but must serve all persons 
terms. The explicit 


on the same 


terms of the contract made between 


the parties in 1896 are that the tele- 
phone be for the subscriber's use only, 
terms the con- 


When the 


use his 


and on a breach of the 


tract may be violated. 


subscriber allows others to 


REVIEW 


telephone it is an abuse of the time 
of the telephone operator. It is also 
an infringement on the rights of the 
Bell ‘Telephone Company, which re- 
ceives a royalty from the defendant. 
it is an 


Furthermore, infringement 


of the rights of other subscribers. 
* * * The hotel guest is entitled 
to the use of the telephone in 


the hotel, but no one is entitled to 
the use of the telegraph, if the tele- 
graph company has an instrument in 
the hotel. 


his telegrams sent free of charge nor 


The guest does not have 


does he secure the service of messen- 
gers and the use of carriages without 
pay. Why should he be allowed to 
use the telephone without paying for 
its use ?” 

According to a Washington paper, 
a movement is reported to be on foot 
on the part of a number of telephone 
subscribers to pool their interests and 
make a test case of the refusal of the 
company, for instance, to permit any 
one but a doctor or some one con- 
nected with his office using his tele- 
phone. In the face of Justice Cox’s 
able and just decision, it would seem 


a waste of time to attempt such a test. 





A cable dispatch from Paris to the 
New York Sun asserts that Professor 
Bouchard, by means of the Roentgen 
rays, has discovered a new movement 
of the heart. It 


rhythmic dilation during respiration, 


is said to be a 
is not connected with the or- 
of the heart. It 


appears to arise from a diminution of 


and 
dinary movement 
pressure in the interior of the thoracic 


cage during inspiration. 





The article on the candle-power of 
45-volt are lamp, 

Marks, 
this issue of the 


a 10 ampere, 
Prof. L. B. 
page of 
REVIEW, 
careful perusal of every student of 
The 


candle-power is 


published on 
another 
ELECTRICAL is worthy the 


electric lighting. much dis- 


cussed question of 


still far from a final settlement. 





The increasing adoption of electric 
power for mining purposes is rapidly 
He will 
undoubtedly within a few years join 
the 


displacing the mine mule. 


his already emancipated brother, 


street-car horse. 
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The annual report of the Edison 
Electric Illuminating Company of 
New York, submitted to the stock. 
holders of the company at their ap. 
nual meeting on February 8, was up. 
doubtedly a satisfactory document to 
The total net 
company for 1897 was $1,117,497,04 
380.13 for 1896. This 


is one of the best managed electric 


them. income of the 


as against $966,: 


lighting properties in existence. 





Not content with supplying the 
engineering talent and a large part 
of the electrical apparatus required 
for new electric railways in England, 
American manufacturers have sup- 
plied steel rails for several of the new 
roads, notably those at Plymouth and 
rails from 


Liverpool. Bidders for 


several foreign countries were all 
below the English manufacturers, a 
Belgian bidder and a German bidder 
being also lower than the best Ameri- 


can offer. 





Just 16 years ago, on February 1), 
1882, of the Etec- 
TRICAL REVIEW was published. 


the first number 
Those 
of our subscribers who are fortunate 
enough to have a complete file of this 
journal will note the wonderful in- 
provement in its bulk,appearance’and 
quality as compared with that first 
issue. The growth has been steady 
and solid, and to-day the ELEcTRICAL 
REVIEW makes the undisputed claim 
of being the most widely read and 
quoted electrical publication in the 
United States and probably in the 
world. 





In the EvecrricaL REview for 
January 5, 1898, we published a story 
concerning the adventure of two 
eagles with an electric transmission 
line in California. It was a good 
story, but a number of our friends 
expressed, both verbally and in writ- 
ing, considerable skepticism regarding 
it. On another page of this issue 
of the ErectricaL Review will be 
found an illustration showing the re- 
mains of the eagles after they had 
tackled the transmission line. This 
is reproduced from a contemporary, 
and we consider it ample evidence of 
We think 


our readers will agree with us. 


the truth of our story. 
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Street and the Electrical 
Stock Market. 


Wall 


The stock market has been domi- 
nated to a considerable extent by the 
uncertainty of the Cuban situation. 
The Spanish Minister’s letter made 
timid holders somewhat apprehensive, 
a fact which was utilized by bears to 
depress values. On the whole, how- 
ever, the market did not stay down 
very long, and to- day saw the highest 
prices for some time past, several 
stocks selling above the high figures 
of last Summer’s boom. The bond 
market was also active and showed 
continued strength. 

The course of the traction stocks 
of Greater New York attracted con- 
siderable attention. Manhattan de- 
clined steadily during the early part 
of the week, but recovered its loss. 
The marked feature, however, was 
Metropolitan Street Railway, which 
advanced from 149'%4 on Monday to 
171% to-day. A number of inter- 
esting rumors circulated concerning 
the company, among others being 
one to the effect that the company 
may issue about 30 per cent more 
stock to present stockholders at a 
price to make a good dividend, prob- 
ably at par. Inside interests state 
that as soon as pending litigation is 
settled, the Sixth and Eighth Avenue 
lines will be equipped with electricity. 
The Madison Avenue line, which was 
is doing exceedingly 
well, and the company generally 
shows gratifying earnings. A con- 
tract for an electric plant for a new 
power-house has been let to the 
General Electric Company. Brook- 
lyn Rapid Transit was fairly active, 
the price advancing from 39 on Tues- 
day to 4i'4 to-day, closing at 405. 
The bull factor in the stock has been 
the expectations of greatly increased 
earnings, resulting from the running 
of cars on the Bridge. 

General Electric declined from 3934 
on Monday to 37% on Wednesday, 
but rallied to day, and sold as high as 
39, closing at 38. Total transactions 
amounted to 38,000 shares. While 
nothing has been done in regard to 
an adjustment with the preferred 
stockholders, Wall Street is inclined 
to be bullish on the common stock, 
and purchases have been made in ex- 
pectation of favorable statements of 
earnings. The debenture 5’s were 
more active than for some past, $25,- 
000 changing hands at 10144 @ 101%. 
The legal decisions of the week by the 
United States Circuit Court at Chi- 
cago, in the suit of C, A. Bates, who 
asked for the appointment of a re- 
ceiver, and in the Van Depoele trolley 


80 equipped, 
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patent case, have been favorable to 


the General Electric Company. In_ 


connection with the latter, it is said 
that, in order to avoid possible com- 
plications of litigation, George J. 
Gould has decided tu ignore the Wal- 
ker Company and divide the Manhat- 
tan contracts between the General 
Electric and the Westinghouse. 

Western Union was rather quiet, 
but steady, at 9114 to 927%. It is be- 
lieved that the ents has been quietly 
absorbed during the past fortnight by 
strong interests who regard it asa 
good investment at present values. 

Transactions in electrical stocks on 
the Philadelphia and Boston Stock 
Exchanges during the week were 
light, although closing prices showed 
net gains of from % to 3% points. 
Bell Telephone advanced from 266% 
to 270, closing at the latter figure; 
Erie Telegraph and Telephone gained 
a point to 7134, sold down to 70 and 
back to 71 on Friday night; General 
Electric preferred advanced from a 
bid price last Saturday of 89 offered 
at 90 to 90 bid, 92 asked; New Eng- 
land Telephone advanced 3 points to 
134 on Tuesday, being quoted at 133 
offered, 135 asked at the close. On 
the Philadelphia Exchange, Electric 
Storage Battery common sold at 24, 
the preferred at 27 to 27%, closing 
at 27 bid, offered at 29, and Pennsy|- 
vania Heat, Light and Power advanced 
1 point net and closed at 2244. 

The Edison Electric Illuminating 
Company of New York held its annual 
meeting on Tuesday. ‘The old board 
of directors was re-elected. The re- 
port of the company for the year end- 
ing December 31 last shows gross 
earnings of $2,466,256, an increase of 
$243,519 over 1896. The total net 
earnings amounted to $1,117,497, an 
increase of $154,899, while balance 
increased $154,493, making a total 
surplus of $503,530. After deducting 
from this item accounts written off 
and general depreciation account, 
which amounted to $449,719, a final 
balance of $53,811 remained, a de- 
crease as compared with the year 
previous of $137,742. The annual 
report goes on to state that while no 
addition to the capital stock has been 
made in two years, the present strong 
position of the company has induced 


the directors to offer shortly to stock- 
holders $1,200,000 of treasury stock 
at par, to provide funds for further 
extensions. Ray. 


Wall Street, February 11. 





Taber & Mayer, the well known 
manufacturers of telephones, have 
removed their office and factory to 
506 Atlantic avenue, Boston. 
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Partial List of Exhibitors at the 
Electrical Exposition. 


Below will be found a partial list 
of exhibitors who have contracted for 
space at the Second Electrical and 
Kindred Industries Exhibition, to be 
held in Madison Square Garden, New 
York city, next May. The manage- 
ment states that the number of com- 
panies which have already secured 
space is over five times as many as 
had been secured at a corresponding 
date before the last show. 


Armorite Interior Conduit Co., Pittsburgh, Pa. 
American Rheostat Co., Milwaukee, Wis. 
American Electric Cold Supply Co., Brooklyn. 
American Pulley Co., Philadelphia, Pa. 


American Watchman’‘s Time Detector, 234 Broad- 
way, New York. 
American Engine Co., Bound Brook, N. J. 
Adams-Bagnall Electric Co., Cleveland, Ohio. 
Armington & Sims Co., Providence, R. I. 
American Electrician Co., New York. 
American Electrical and Maintenance Co., 451-453 
Greenwich street, New York. 
American Electrical Works, Providence, R. I 
Bullock Electric Co., St. Paul Building, ae York. 
Bossert Electric Construction Co., Utica, N. Y. 
Baylis Co., The, 99 Cedar street, New Y ork, 
Bernard, E. S., Tear. w. ¥. 
Borne, Serymser Oo. 80 South street, New York. 
Belknap Motor Co., Portland, Me. 
- — ster Engineering Co., 27 Thames street, New 
or’ 
Crocker-Wheeler Electric Co., 39 Cortlandt street, 
New York. 
C & C Electric Co., 143 Liberty street, New York. 
Corey. R. B., 26 ¢ ‘ortlandt street, New York. 
Coho & Co., H. B. 220 Broadway, New York. 
Christensen Air-Brake Co., Milwaukee, Wis. 
Card Electric Co., Mansfield, Ohio. 
Cleveland Twist Drill Co., Cleveland, Ohio. 
Crouse-Tremaine Carbon Co.. Fostoria, Ohio. 
Seeman ut Telephone and Elect ric Co., Meriden, 


© rown Woven Wire Brush Co., Salem, Mass. 

Cook’s Sons, Adam, 313 West street, New York. 

Campbell Underground Trolley Co., Towanda, Pa. 

Camp Co., H. B., Aultman, Ohio. 

De La Vergne Refrigerator Co. (Hornsby-Akroyd 
oil engine), 138th street and East River, New York. 

Diamond Electric Co., Peoria, Ill. 

Diesel Motor Company of America, 11 Broadway, 
New York. 

Edison, Thomas A., Orange, N. J. 

Edison Electric Illuminating Co., Duane and Elm 
streets, New York. 

Eddy Electric Manufacturing Co., Windsor, Ct. 

Electric Storage Battery Co., Philadelphia, Pa. 

Excelsior Electric Co., Brooklyn, N 

Edison Manufacturing Co., Orange. x J. 

Edison, Jr., Thomas A., 96 Broadway, New York. 

ELectrIcaL Review, New York. 

Electrical Engineer, New York. 

Electrical Age Publishing Co., New York. 

Electricity Newspaper Co., New York. 

Fisher Foundry and Machine Co., Pittsburgh, Pa. 

Fort Wayne Electric Corporation, Fort Wayne, 


nd. 

Fuel Economizer Co., Matteawan, N. Y. 

Fostoria Incandescent Lamp Co.. Fostoria, Ohio. 

Fiberite Co., Mechanicsville. N. Y. 

— & Sumner, 39 Cortlandt street, New 
York. 

Gold Car Heating Co., Cliff and Frankfort streets, 
New York. 

Harrison rowed iq Works, 
Junction, Philadelphia, P. 

Highland Chemical Co., “Connellsville, Pa. 

Haines Co., Wm. S., Philadephia. Pa. 

Haring Steam Plant Equipment Co., 26 Cortlandt 
street, New York. 

Ideal Electric Corporation, Thirteenth and Hud- 
son streets, New York. 

Imperial Porcelain Works. Trenton, N. J. 

India Rubber and Gutta Percha Insulating Co., 
Glenwood, 

Jones & Son, J.. 69 Cortlandt street, New York. 

Johnston Co., W. Bu New ¥ ork. 

Keuffel & Esser Co., 127 Fulton street, New York. 

Kelley & Sons, B. F.. a1 Liberty street, New York. 

\ eee Electrical Instrument Co., Philadelphia, 


Germantown 


‘Lewsenes Machine Co., Lawrence, Mass. 

Lewis Tool Co., 44 Barclay street, New York. 

Lynn Incandescer* Lamp Co.. Lynn, Mass. 

Morris, Elmer P., 15 Cortlandt street, New York. 

Machado & Roller, 203 Broadway, New York. 

Mowrey & Co., P. M., 318 Broadway, New York. 

— Tool Works Co., Hamilton, Ohio, and New 
York. 

a ae Meter Co., 118 Chambers street, New 
York. 

Nowotny Electric Co.. Cincinnati. Ohio. 

National Carbon Co., Cleveland, Ohio. 

Nash Gas Engine Co., 99 Cedar street, New York. 

New Britain Machine Co., New Britain. Ct. 

New York Safety Steam Power Co., 30 Cortlandt 
street, New York. 

Oswego Boiler Works, Oswego, N. Y. 

Otis Electric Co,, 38 Park Row, New York. 

Onondaga Dynamo Co., Syracuse, N. Y. 

Paragon Arc Lamp Co., Boston, Mass. 

Peru Electric Manufacturing (o., Peru, Ind 

Peckham Motor-Truck and Wheel Co., 26 Cort 
landt street, New York. 

Partrick, Carter & Wilkins, Philadelphia, Pa 
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Pelton Water-Wheel Co., San Francisco, Cal 

Paragon Motor Co., 39 Cortlandt street, New York. 

Porter & Remsen, 39 Cortlandt street, New York. 

Roebling’s Sons Co., John A., Trenton, N. J. 

Safety Insulated Wire and Cable Co., 229 West 
Twenty-eighth street. aa! York. 

Stephenson Co., John, 47 East Twenty- 
seventh street, New vai 

Silex Insulation Co., 
York. 

Sprague Electric Co., 20 Broad street, New York. 

Simonds Manufacturing Co., Pittsburgh, Pa. 

Sinclair D. J., Caledonia, N, 

Street Railway Journal Co., New Y ork. 

Translucent Fabric Co., Quincy. Mass. 

Thomas & Sons Co., R., East Liverpool, Ohio. 

United States Electrical Supply Co., 141 
Twenty-fifth street, New York 

Vacuum Oil Co., Rochester, N. Y. 

Van Horne, Burger & Co.,. Dayton, Ohio. 

Worthington, Henry R.. New York 

Walker Co., Cleveland, Ohio. 

Weston Electrical Instrument Co., Newark, N. J 
ee Electric Manufacturing Co., Sandusky, 
( 10 

Williams & Co.. J. H., Brooklyn, N. Y. 
mA... endell & McDuffie, 26 Cortlandt street, New 

ork 

White, J. G., & Co., 29 Broadway, New York. 

Western Electrician, Chicago and New York. 

Worthington Water-Tube Boiler, 30 Cortlandt 
street, New York. 

Zimdars & Hunt, 127 Fifth avenue, New York. 


‘%0 Cortlandt street, New 








Cables for the Omaha Exposition. 


The Safety Insulated Wire and 
Cable Company, of New York city, 
announces elsewhere in this issue of 
the ELEcTRICAL RevIEw that it will 
supply all the insulated wire and 
cable to be used in lighting the Trans- 
Mississippi Exposition, to be held at 
Omaha, Neb. The Safety company 
is also justly proud of the record 
made by its lead encased underground 
cable used for lighting the World’s 
Fair grounds. This cable was taken 
up and was used satisfactorily for the 
same purpose at the expositions held 
at Nashville, Tenn., and Atlanta, 
Ga. The same cable will be used at 
the T'raus-Mississippi Exposition. It 
speaks well for the quality of. this 
company’s product when a ‘‘ Safety” 
cable will stand all the wear and tear 
of hauling in, drawing out and ship- 
ping, incident to four installations. 





American Paper and Pulp Asso- 
ciation. 


The annual meeting of the Ameri- 
can Paper and Pulp Association, 
which will mark its twentieth anni- 
versary, will be held at the Waldorf- 
Astoria Hotel, New York city, on 
Wednesday and Thursday of this 
week. A number of interesting 
papers will be read, among others the 
following: ‘‘ Electricity in Paper 
Making,” by Charles F. Scott, chief 
electrician of the Westinghouse Elec- 
tric and Manufacturing Company; 
‘“‘The Use of Electric Motors in 
Paper Making,” by Dr. Louis Bell. 





At the annual meeting of the Edison 
Electric [lluminating Company, of 
Boston, held on February 1, the fol- 
lowing board of directors was re- 
elected: Walter ©. Baylies, Henry 
B. Cabot, T. Jefferson Coolidge, Jr., 
C. H. Coster, George Dexter, C. L, 
Edgar, W. Powell Mason, Jacob C, 
Rogers and George 8. Silsbee. 
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TOLD IN THE DYNAMO-ROOM. 

The Saturday following Dick Har- 
low’s visit to the plant, Benson, the 
engineer, came early in the afternoon 
to wash out the boilers, go carefully 
over engines and pumps and give the 
engine-room a thorough inspection 
all around, as was usual at the end of 
each week. As Jim always managed 
to be busy uptown on Saturday after- 
noons, and Bert had enough work 
cleaning and polishing the electrical 
machinery, Mr. Evans allowed Ben- 
son to hirean extra man, by the name 
of Dettmer, on these occasions. 
Dettmer was an ex-soldier and while 
he drew a small pension from Uncle 
Sam on account of having become a 
trifle lame in one arm, he neverthe- 
less was able to do odd jobs around 
the town, and being by profession a 
carpenter, he was especially handy 
around the station, where he was 
universally addressed by his first 
name — Diedrich. Bert came in 
about one o’clock in the afternoon 
and found Diedrich busy letting the 
water out of the boilers, while Benson 
had taken down theconnecting rod of 
one of the engines and was cutting 
some U-shaped liners for the crank 
pin end, which had been running 
rather warm for the last two nights. 

‘** Hello, Diedrich ! at your regular 
job again, I see,” cried Bert as he 
came into the boiler-room. 

“© Yes, that I was, Mr. Edison,” 
replied Diedrich, ‘‘and maybe you 
will lift me that hose down alreddy, 
so | can wash him oud good.” 

‘*Why, certainly,” said Bert, uncoil- 
ing the hose and coupling it to the 
hydrant. ‘‘ But how is Mrs. D.? She 
didn’t bring my washing around this 
morning ; I hope she isn’t sick.” 

** Oh, I was joost going to tell you. 
Mine wife was sick sure enough with 
the rheumatics for some days alreddy, 
and she give the washing to that frau 
Mulligan, who lives the street across. 
It will be reddy this evening right 
away.” 

‘© Well, I’m sorry to hear your wife 
has the rheumatism,” answered Bert, 
while he was filing some copper 
brushes toa proper bevel. ‘‘ Is she 
taking any medicine for it ?” 

“No, nothing yet; I was up at 
Dr. Chase’s house yesterday, fixing 
the alley fence, and he told me that 
electricitat was a mighty good thing 
for rheumatics,” replied Diedrich. 


“‘Mebbe you know if that was so; 
eh ?” 

** Well, yes; electricity is a good 
thing for anything like rheumatism, 
and perhaps we could cure your wife 
right here,” suggested Bert, thinking 
of the possibility of having some 
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harmless fun with Diedrich and his 
wife. 
‘Ts that so? Mebbe you want 


to cure mine frau so she will never 
feel those rheumatics again. Like 
they do mit those fellows that get 
electrocutioned in Sing Sing,don’t it ?” 

‘*Oh, pshaw! no; you see they 
apply the regular dynamo current for 
that purpose, while we would only 
use what we call the static discharge,” 
said Bert, in his most assuring man- 
ner. ‘* You just bring Mrs. D. around 
this evening, say about 9 o’clock, 
when the heavy load is off, and we’ll 
fix her all right.” 

‘Well, I will mit her speak about 
it,” replied Diedrich, who by this 
time had washed out the mud from 
the boilers and began replacing the 
manhole plates. Bert had stepped 
into the dynamo-room, where he, as 
well as Benson, was kept busy for 
several hours, after which both left 
to get an early supper before starting 
on the evening’s run. Diedrich re- 
mained in charge, and was supposed 
to have the boilers filled and under 
steam by the time the engineer and 
Bert returned. Since natural gas 
was the fuel used at the Centerville 
plant, Diedrich’s task, in spite of his 
little infirmity, was not a heavy one, 
and when, a little later, Benson and 
Bert returned, the steam gauge 
showed 80 pounds pressure. 

‘‘Now, don’t be afraid to bring the 
patient over this evening,” was Bert’s 
parting injunction to Diedrich, as the 
latter was leaving the station. 

** Say, Edison, I’m afraid that some 
of these days you'll get yourself and 
perhaps others into serious trouble,” 
remarked Benson, as he gave one of 
the engines a little steam, ‘‘to warm 
her up,” as he called it. ‘‘ Now,what 
in the world are you scheming to do 
to that poor woman ?”’ 

‘“Why, just electrify her a little; 
it won’t hurt her a bit, and, likely as 
not, it will knock the rheumatism 
out of her,” laughingly spoke Bert. 

By this time it was getting pretty 
dark and both men were kept busy, 
looking after the machinery, starting 
dynamos, switching in circuits, etc., 
until all of the generators and engines 
were fully loaded. As soon as every- 
thing was running smoothly, Bert 
began to make preparations for the 
coming exhibition of his skill as 
medical electrician. First he madea 
sort of platform, or dais, about two 
feet square and an inch thick, out of 
dry pine boards. In each corner he 
bored a hole large enough for a cross- 
insulator being 
This made a 


pin, a glass 
screwed on each 


perfectly insulated stand, on top of 


arm 
pin. 


which he put a common wooden 
chair, whose legs were also provided 
with glass insulators. The whole 
arrangement was placed near the 
driving belt of the alternator, which 
was the one usually carrying the all- 
night load. ‘To one of the rungs of 
the chair Bert attached a piece of 
stout copper wire, extending to within 
about an inch of the edge of the belt. 
This completed the outfit and Bert, 
as well as Benson, who by this time 
had become equally anxious to have 
a little fun, eagerly looked for the 
arrival of the couple. ‘They did not 
have long to wait, for a little before 
nine o'clock both made their appear- 
ance. Aftera little encouraging talk 
on the part of Bert, Mrs. Dettmer 
was easily persuaded to take a seat in 
the fatal chair. Bert meanwhile 
continued to extol the virtues of 
electricity as a curative agent, finally 
inviting Diedrich to grasp the 
patient’s hand. By _ this time 
the chair and its occupant had 
become pretty well electrified, so 
when Diedrich’s hand came within a 
couple of inches of his wife’s, quite a 
powerful discharge took place, the 
suddenness of which so startled and 
frightened the woman that with a 
lusty scream she made a frantic grab 
for her husband. Doing so, she 
lurched towards him, the chair with 
its slippery legs slid from the plat- 
form, and tipping over struck the 
exciter belt, and the next instant 
darkness and confusion reigned. Mrs. 
Dettmer was screaming, Diedrich was 
shouting to her to keep quiet, and 
Meg, the dog, evidently wanted to be 
in it too, for she kept up a furious 
barking until Bert had struck a match 
and lit one of the gas jets that Mr. 
Evans had thoughtfully provided 
when the station was built. 

The engineer meanwhile had shut 
down the engine and started up the 
other one, while Bert threw the proper 
switches, sothat within a few minutes 
everything was in running order. 
Dettmer and his wife had made their 
escape before either Bert or the engi- 
neer had a chance to learn whether 
or not any harm had come to the 
couple. Benson looked quizzically at 
Bert, who was picking up the ends of 
the exciter belt and said: 

‘* Edison, you take my advice; the 
next time you want to give an exhi- 
bition of your electro-medical knowl- 
edge, don’t do it.” 

= e 

Mr. J. M. Hill, of Chicago, repre- 
senting the Bryan—Marsh Company, 
was a New York visitor last week. 
Mr. Hill takes an active interest in 
the affairs of the Northwestern Elec- 
trical Association, and came East 
partly on matters relating to that 
organization. 
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Diversified Uses For Storage 
Batteries. 

The very extensive application. of 
chloride accumulators, manufactured 
by the Electric Storage Battery Com. 
pany, is indicated by the large bugj- 
ness being done by the company, 
The latest contracts cover batteries to 
be used in connection with electric 
elevators in the 30-story office build- 
ing being erected on Park Row, New 
York, where 58 chloride accumulators 
of 3,500 ampere hours capacity will be 
instailed ; for the Cushman Building, 
New York, 1138-320 ampere hour 
cells; the Dun Building, New York, 
114-1,100 ampere hour cells. The 
State Mutual Life Assurance Build- 
ing, Worcester, Mass., have contracted 
for an increase in their original plant. 
Very large plants are being con- 
structed for the Chicago Edison 
Company and the Buffalo Railway 
Company. Chloride accumulators 
are being installed in the residences 
of Mr. John I. Waterbury, Morris. 
town, N. J., and Mr. G. P. Morosini, 
Riverdale, New York. Also in Mr. 
Howard (Gould’s steam yacht 
“* Niagara,” and Mr. Lloyd Pheenix’s 
yacht ‘‘Intrepid.” The American 
Fire Iusurance Compauy’s building 
in Philadelphia is being equipped 
with a battery for night lighting. 
The Germantown, Pa., Hospital, 
which has operated a battery of 
chloride accumulators for about two 
years, is increasing the capacity of 
its plant by 50 percent. One hundred 
and eight cells, ranging in capacity 
from 400 ampere hours to 1,200 
ampere hours, have been furnished 
to the Cleveland Telephone Company 
and the Southern Bell ‘Telephone 
Company; 1,300 cells have been 
supplied for fire-alarm work at Port- 
land, Ore., Augusta, Ga., and St. 
Paul, Minn. For telegraph work, 
the Lehigh Valley Railroad Company 
has ordered 208 cells; the Southern 
Pipe Line Company, 50 cells; the 
Great Northwestern Telegraph Com- 
pany, 265 cells; the Chicago, Mil- 
waukee & St. Paul Railway Com- 
pany, 276 cells, and the Postal Tele- 
graph and Cable Company, 220 cells. 
The General Electric Company have 
contracted for 112 cells of from 160 
to 200 ampere hours’ capacity; the 
Patton Motor Company and_ the 
National Electric Car Lighting Com- 
pany are installing 432 cells in con- 
nection with their systems, and the 


State School of Mines, Colorado, has 
equipped its laboratory with 52 cells 


of 160 ampere hours’ capacity. 


new 
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Mr. Geo. A. McKinlock, president 
of the Central Electric Company, 
Chicago, visited New York city last 
week. Mr. and Mrs. McKinlock 
spent several days at Lakewood, N. J. 
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February 16, 1898 
CANDLE-POWER OF A 10-AMPERE 
4s-VOLT ARC LAMP. 


BY L. B. MARKS, M. M. E. 


‘‘ What is the candle power of an 
arc lamp using 45 volts and 10 am- 
peres ?”” 

[ shall assume that the correspond- 
ent who asked this question of the 
ELectRicaL Revrew had in mind a 
direct-current ‘open” arc lamp, 
such as is found in commercial 
service. 

The energy consumed at the arc in 
this case is 10X45=450 watts. Ac- 
cording to the ruling of the National 
Electric Light Association, ‘ what is 
ordinarily known as a 2,000-candle- 
power arc lamp is one requiring on 
the average 450 watts for its main- 
tenance.” Conversely, the 10-ampere 
45-volt lamp is what is ordinarily 
known as a 2,000-candle-power arc 
lamp. 

But, although the rating adopted 
by the National Electric Light Agso- 
ciation fulfills the specific purpose for 
which it was intended, it falls far short 
of settling the much-mooted candle- 
secause a lamp 
does not fol- 
low that it will produce 2,000 candle- 
power, or that it will emit the same 
candle-power as another lamp con- 
suming the same energy, even though 
the factors of the energy—namely, the 
current and the voltage of the arc—be 
the same in both cases. 


power question. 
consumes 450 watts, it 


The candle- 
power produced will depend upon a 
great many conditions. 

But, first of all it is important to 
decide on what particular candle- 
power is desired. ‘There are at least 
five candle-power values, all materially 
different, any one of which might be 
given in reply to the original question. 
These are : 

1, Nominal or rated candle-power. 
Horizontal candle-power. 
Maximum candle power. 

4. Mean spherical candle-power. 


5. Mean hemi-spherical candle- 
power (below the horizontal). 
The 2,000-candle- power value 


plainly belongs to the first class. 
Although the second class, the hor- 
izontal candle-power value is used 
more largely in incandescent lamp 
measurements, it is found in 
to the exclusion 


also 
humerous instances, 
of the other 
photometric comparisons. 


classes, in arc-lamp 
The third 
value, or maximum. although ordi- 
uarily considered of much importance, 
may, if taken without the second, 
give rise to very misleading results. 
The fourth and fifth, on the other 
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hand, though giving, us mean values, 
often fail to supply the desired 
detailed information unless supple- 
mented by the first and second. It 
would appear that to meet the present 
case, the mean hemispherical candle- 
power below the horizontal plane 
passing through the crater, is the 
most practical candle-power value, 
because only a very small percentage 
of the light is sent out above the 
horizontal. 

But, whether we state only one or 
all of these candle-power values in 
giving the light measurements of a 
10-ampere 45-volt arc, the readings 
are valuable only in so far as they tell 
the story of the performance of a pair 
of carbons of some particular quality. 
Thus, an arc lamp trimmed with cer- 
tain carbons of domestic manufacture 
may give only a feeble illumination, 
whereas the same lamp trimmed with 
foreign carbons may give a very satis- 
factory light. Again, it makes con- 
siderable difference whether a solid 
(plated or unplated), or a cored car- 
bon be used ; with the latter a colora- 
tion of the arc affecting the light may 
be looked for. The importance of 
quality of carbon can not be over- 
estimated. It is found that the mere 
substitution of one carbon for another 
in the same lamp may make a differ- 
ence of over 80 percent in the candle- 
power (mean spherical) produced, 
other conditions being the same. It 
is well known that when an arc lamp 
‘* hisses,” the candle-power is greatly 
reduced. ‘There are some carbons 
which, if operated at 10 amperes and 
45 volts, would hiss. In a paper on 
** Arc Carbons and the Rating of Arc 
Lamps,” read before the National 
Electric Light Association at Cleve- 
land in 1895, I submitted a table 
giving the performance of 19 makes 
of carbons. Of these, eight brands 
hissed at 45 volts. 

But, even though the quality of 
carbons be the same, the candle- 
power produced will depend largely 


on their cross-section. It is easy 
énough to see that the candle-power 
curve will be influenced by the shape 
of the carbon points, but the effect of 
diameter of carbon upon the light 
produced for a given current is often 
underrated. Schreihage found that 
ampere for ampere, within certain 
limits, the candle-power of homo- 
geneous carbons of the same make 


varies inversely as the diameter. 
Although this law does not hold 
rigidly, it is serviceable in rough 


calculations. In this country, where 
the carbons are for the most part 
circular in cross-section and usually 


one-half inch (seldom under seven- 
sixteenths inch or over five-eighths 
inch) in diameter for ‘‘ full” ares, the 
difference in candle-power (mean 
spherical), due to the use of. carbons 
of small or large diameter, may reach 
about 30 per cent. Naturally if the 
cross-section of the negative be less 
than that of the positive, as is some- 
times the case, another variable ele- 
ment is introduced. 

But, aside from the carbon ques- 
tion, there are still other important 
considerations. We must take our 
measurements at unit distance from 
the arc or at some other specified dis- 
tance. We must know whether the 
candle-power measurements are cor- 
rected, photometer-room readings or 
values taken at the place at which 
the lamp is-in actual service; in the 
latter case the effect of reflected light 
must be taken into consideration. 
We must also specify whether a globe 
be used, and, if so, its absorbing 
power. If a reflector be employed, 
as is the case in some lamps, the form 
of the candle-power curve will be 
materially altered. The shape of the 
carbon points, when the readings are 
taken, will also have an effect on the 
distribution. The influence of the 
surrounding atmosphere (tempera- 
ture, humidity), is worthy of men- 
tion. This last consideration is, per- 
haps, of minor importance. 

But, finally, even after we have 
gotten full information concerning 
all the above points, there are still 
two very important questions which 
must be taken into account be- 
fore submitting a complete ex- 
pression for the  candle-power 
of an arc lamp consuming 10 
amperes and 45 volts: First, the 
personal error in photometry; second, 
the standard candle. Regarding the 
first, it is well known that candle- 
power measurements are subject to 
the personal equation of the observer 
and that the total error becomes quite 
serious when two sources of light as 
widely different as the are and the 
candle are compared. Nichols found 
that the personal error of 10 observers 
varied between (—) 8.7 and (+) 5.58 
per cent. Adding to this the prob- 
able error due to difference in color, 
it is safe to say that 10 per cent would 
be a small figure for this discrepancy 
in ordinary are-lamp candle-power 
measurements. As to the standard 
candle, it is necessary, in order to 
prevent ambiguity, to state what kind 
of acandle is used. There are three 


important standard candles: First, 
English; second, German; third, 
French. _ The powers of these three 
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standards are to each other as 54:61:62, 
taking the Violle unit of light as 
1,000. Thus if the candle-power 
measurements are given in English 
units they will be about 15 per cent 
larger than if given in French units. 
An example of the uncertainty arie- 
ing out of the failure to name the 
candle-power standard occurs in 
Palaz’s ‘Industrial Photometry” 
(page 249), where it is asswmed that 
an investigator whose measurements 
are quoted and used in a comparative 
table, “‘had in view the German 
candle.” 

In conclusion, it need hardly be 
said that the term candle-power as 
applied to arc lamps is well nigh 
meaningless. Bearing in mind what 
has preceded, I shall submit without 
comment a few actual measurements, 
for what theyare worth. The figures 
are culled from tests by Anthony, 
Thomas, Stine and Marks, respect- 
ively, and refer to arc lamps consum- 
ing practically the same current and 
voltage as the lamp under discussion. 
Following are the candle-power 
values : 


CANDLE-POWER OF ‘‘ 2,000 ”-CANDLE- 
POWER ARC LAMP. 


 . ... .cnccussedd .s0s tieestieasesesnenioel 2,000 

Borineatal......ccccvccoocee oecusese 227 to 456 
(Marks ) (Stine.) 

MASIMUG....cccccccsrsccevccces 1,080 2 


(Marks. ) (Thomas. ) 
Mean Spherical 45 86to 


(Marks.) (Anthony.) 
Mean Hemispherical (below horizontal)...... 600 
(Marks ) 
i ——-. 


As to Swinging Pendulums. 
To THe Eprror oF EvectricaL REvIEw : 

Permit me to call your attention 
to an incorrect statement in your 
‘* Views, News and Interviews ” col- 
umn of issue of February 2, 1898. 

Regarding the sympathetic swing- 
ing of pendulums, it is stated that 
the two co-operate and each helps the 
other. That this is not so is easily 
seen from the fact that were it true, 
a simple perpetual motion machine 
of ever-increasing power would be 
had. 

If the writer of the item has ever 
seen the experiment tried, he may 
recall the fact that the second pendu- 
lum, which is started up by the first 
one, swings opposite phase, although 
in synchronism. In other words, as 
one pendulum swings toward you, 
the other is swinging away from you, 
and thus is opposing the motion that 
has set it in motion. 

Regarding the ‘moral lesson taught, 
I am inclined to think that it is not 
as desirable a feature as the writer 
mentioned seemed to believe. 

Yours very truly, 
F. C. Sutter. 

Swissvale, Pa., February 8. 
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ELECTRIC LIGHTING FOR PROFIT.* 


BY ALEX DOW. 





(Continued from page 95.) 


The immediate business of an elec- 
trie lighting station is to supply in- 
candescent and arc lighting, and 
power for stationary motors. 

Some small plants limit their busi- 
ness to lighting, and thereby avoid 
operating during the daylight hours. 
I think that this is often done with- 
out good reason. There is in nearly 
every village some demand for power, 
or such a demand can be developed 
by an enterprising manager. It is 
likely that the rates to be obtained 
for power will be very low, but if 
they will pay the additional cost of 
running the station during the day- 
time, and also carry some proportion 
of the standing charges, these low 
rates may be profitable indirectly by 
reducing the amount of standing 
charges remaining to be earned by 
the lighting business. It is certain 
that interest, insurance and taxes run 
for 24 hours a day, although the plant 
may only operate for 12, and if the 
power load will pay half of these 
items, in addition to its actual run- 
ning cost, it is worth having. 

Some stations do not run all night. 
The people in the village where such 
a station is located may go to bed 
early and may not use any appreciable 
amount of current after 11 o’clock or 
midnight. But I have always found 
it difficult to work up a good busi- 
ness iu residence lighting, unless the 
plant undertook to give all-night 
service. Apparently customers do 
not care to have a duplicate lighting 
equipment in their residences. They 
do not fully appreciate the beauty of 
incandescent lighting, if it can not 
be switched on at any moment when 
it is wanted. People sometimes want 
lights between midnight and morning 
in their houses, and I suppose will 
continue to do so as long aa our 
children come into this world with 
unreasonable ideas as to the part of 
the day in which they should do 
their sleeping. 

I am sometimes told that residence 
lighting is unprofitable. It surely 
is, if every residence that is served 
requires an independent transformer, 
aud if only one residence in a dozen 
takes current at all. The only way 
to do residence lighting at a profit is 
to do all the lighting, or nearly all 
that there is in a given residence dis- 
trict, and for this purpose the rate 
must be placed so that every possible 


* Read before Northwestern Electrical Associa- 
tion, Milwaukee, January 19, 1898. 
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customer can afford it. I have tried 
the experiment of low residence rates 
on a small scale more than once, and 
in each instance with success. It is 
to be tried now on a large scale in 
several stations, and I am certain 
that the experiment will be success- 
ful. The load factor of residence 
lighting is much better than the 
average load factor of many sta- 
tions. 

It is a serious handicap to a station 
when it is obliged to run two or three 
separate types of dynamos and to 
maintain two or three separate dis- 
tributing systems for the supply of 
different shapes of energy. ‘The 
best practice to-day is to furnish in- 
candescent lights, are lights, and 
electric-motive power from the same 
dynamos and same mains. This isa 
subject to be considered in the orig- 
inal plan of the station, but there are 
instances where old stations have 
been re-arranged with decided finan- 
cial advantage. When a power load 
can be had, even at the low rates 
already spoken of, a study of the 
local conditions should be made, with 
a view to seeing whether a general 
distribution system will not be a 
source of profit. To design a new 
station with anything but such a 
system is almost criminal. 

There has not yet been devised a 
satisfactory system whereby a supply 
of 500-volt current for railway work 
can be combined with a_ general 
lighting distribution. Therefore, a 
proposal that a lighting station should 
furnish such current must be dealt 
with as involving a new investment. 
This investment is always the cost of 
dynamo and _ switchboard, and 
usually the cost of an engine. The 
street railway evening load in Winter 
time coincides with the heaviest load 
on the lighting system for about 200 
hours per annum. At all other 
hours the street railway demand is a 
desirable addition to the load on the 
boilers, and in most stations the 
dynamo and switchboard can be cared 
for without cost for additional help. 
If the boilers are properly designed 
to suit the conditions, they may be 
driven beyond their usual rate during 
these 200 hours with greater profit 
than would be possible if additional 
boiler capacity had to be installed. 
Furnishing street railway current 
appears, therefore, to be equivalent to 
the sale of steam to a special engine 
and the furnishing of attendants to 
an additional engine and dynamo, 
and it should be considered as a busi- 
ness proposition on that basis and not 
in the same manner as a demand for 


current from the electric lighting 
plant. 

If street lights can be served from 
a general distribution system, the rate 
should be made in the same manner 
as the rate for any other service from 
that system. As street lights usually 
run about 4,000 hours a year, a rate 
made on a scientific basis will be very 
low in comparison with the rate for 
ordinary commercial lighting. This 
is not in accordance with the old 
practice of making all the profit of 
the business on a street lighting con- 
tract; but it is distinctly in accord- 
ance with the more modern practice, 
which will probably become general. 
Municipal contracts which can be 
performed without investment in 
special machinery are desirable busi- 
ness, in that the. payment is prompt 
and absolutely secure; and that the 
conditions of their performance are 
clearly laid down in the original agree- 
ment. For that reason the tendency 
appears to be to take such contracts 
at a very narrow margin of profit. 

But when the performance of a 
street lighting contract requires an in- 
vestment of special machinery and the 
building of special lines,suchacontract 
is usually undesirable business. It is 
impossible, under present conditions, 
to secure such prices for street light- 
ing as will return the investment to 
the stockholders within the term of 
the contract. The contracts are 
usually short, and there is no security 
of their renewal. If, in dealing with 
@ municipality, one were dealing 
with a business corporation having an 
established policy, it would be justifi- 
able to take such chances; but our 
American cities, if they have a policy 
at «ll, change it from election to 
election ; and no contractor can tell 
that the service which was deemed 
perfect by the board with whom he 
made his contract, will not be entirely 
unsatisfactory to their successors with 
whom he must make a new contract 
two or three years hence. In this 
respect we have another lot of educa- 
tional work cut out for us. If we 
could make it clear to the mass of our 
citizens that the price for a year’s 
street lighting depended on whether 
the street lighting plant would be em- 
ployed next year or would be stand- 
ing idle, we might have some chance 
to make close bids, without feeling 
that we were engaged in a risky 
speculation. ‘The peculiarly exasper- 
ating part of the whole subject is, that 
those same theorists who object to 
asking for bids on a contract running 
more than two or three years, are 
usually ready to lock up the good 


money of the citizens in a city plant 
which has to be security for 30-year 
bonds. 

In many localities there are oppor. 
tunities whereby the power of a light. 
ing plant may be employed in work 
which is not usually considered 4s 
part of the lighting business. Ay 
arrangement with a manufacturer 
whereby machinery required by the 
plant during evening hours will be 
used by the manufacturer in the day- 
time, is often possible. A similar 
arrangement is made in many places 
for the joint use of a water-power, 
The sale of exhaust steam for heating 
purposes is another source of revenue 
which is frequently neglected. 


(To be continued.) 
— -_—-- 


The Keystone Arc-Light Voltmeter 
and Ground Detector. 


The Keystone arec-light voltmeter 
and ground detector, manufactured 
by the Keystone Electrical Instru- 
ment Company, of Philadelphia, 
combines in one instrument: 

A voltmeter which will indicate the 
actual voltage of each circuit, or the 
total voltage of the generator, and 
consequently, the numaber of lamps 
burning, and a ground detector which 
will indicate a ground, determine its 
character and location. 

It will indicate the character of the 
ground, its resistance and its location 
on the lines by taking three readings 
and equating them in simple for- 
mulas. 

It can be used when the circuit is 
‘‘alive,” thus giving results under 
working conditions. 

It replaces a cable-testing set which 
has proved extremely unsatisfactory, 
owing to the many microphone con- 
tacts in circuit. 

It is self-contained, well made, ac- 
curate, reliable, dead-beat, unaffected 
by external fields or changes in tem- 
perature, easy and safe to manipulate, 
and low in price. 

In connection with a set of switches 
and a battery of cells, or an ordinary 
incandescent circuit, it can be used to 
test the continuity of the line and the 
resistance from line to earth during 
the day, and for this purpose will be 
found much easier to handle, more 
accurate in results, and quicker in 
action than any galvanometer and 
bridge method. 

It is believed that central station 
managers are commencing to realize 
the importance of the voltmeter in 
series arc station. It has long been 
the practice in even the very small 
isolated plantsemploying theconstant- 
potential system, to install both 4 
voltmeter and an ammeter ; while as 
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et but few series arc systems are 
equipped with more than an ammeter, 
which for this system performs prac- 
tically the same functions as the volt- 
meter in the constant potential. It 
13, however, just as essential that the 
station manager or switchboard 
attendant should be able to read the 

assing load on the series arc system 
as on the constant potential, and this 
passing load can only be read by 
means of a voltmeter properly de- 
signed for that class of service. Many 
stations have attempted to employ a 
voltmeter calibrated to either 150 or 
00 volts in connection with a multi- 
plier, but such a device is far inferior 
toa voltmeter calibrated directly for 
the voltageemployed. The Keystone 
arc-light voltmeter and ground de- 
tector has the advantage of being 
direct-reading and has no detachable 
multiplier box, taking up valuable 
space back of the switchboard and 
liable to be left out of circuit when 
high-voltage readings are taken. 
The instrument is constructed 
throughout to withstand the high 
voltage of the arc-light circuit with- 
out possible burning out or damage 
from defective insulation or poor 
connections. Combined with such a 
voltmeter an instrument possessing 
the advantages of a ground detector, 
by means of which a switchboard 
attendant can note the presence of a 
ground, and can also determine its 
character and actually locate it on the 
line, there is available an instrument 
which should meet with the un- 
qualified approval of central station 
managers. 

An idea of the general appearance 
of the instrument may be obtained 
from the illustration. It consists of 
a compound galvanometer system, 
mounted in a case which effectually 
shields the instrument from the influ- 
ence of external fields. This case is 
finished in oxidized copper, well lac- 
quered, and presents an attractive 
appearance. ‘The scale is practically 
uniform from zero to maximum read- 
ing, indications are dead-beat, and 
the temperature co-efficient of the 
wire employed is so small that ex- 
ternal changes of temperature make 
no difference in indications. 

In setting up the instrument all 
that is necessary is to secure it to the 
switchboard by means of the lugs pro- 
vided, taking care that the pointer 
stands at zero when no current is 
passing through the instrument. 
The blue printed sheet of instruc- 
tions, accompanying each instrument, 
gives directions which are simple and 
explicit enough to enable any switch- 
board attendant to set the instrument 
up and operate it successfully. 

In ordinary practice it will be 
found convenient to connect the cen- 
tral binding post to any ground con- 
nection available, as, for instance, the 
earth side of the lightning arresters, 
while the + and — posts may be 
Connected to the spare cups on the 
board, there being nearly always 
available one such pair of cups pro- 
vided for testing purposes. Then 
by plugging from these two cups into 
the terminals of any circuit on the 
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board the voltage of this circuit may 
be read, and by dividing by the drop 
per lamp the number of lamps burning 
on the circuit may be ascertained. 
Then leaving the switchboard plugs 
in place, instrument plug 1 having 
been in receptacle marked — and in- 
etrument plug 2 in receptacle marked 
+ leave instrument plug 2 in recep- 
tacle marked + and place instrument 
plug 1 in receptacle marked G, this 
will give the voltage of the ground 
on the + side of line. ‘Then place 
instrument plug 1 in_ receptacle 
marked — and instrument plug 2 in 
receptacle marked G, this will give 
the voltage of the ground on the — 
side of the line. 

Having obtained the three readings 
noted above, insert their values in the 
equation 

AC 
D (A+B) 
In this equation N = the number 








voltmeter ; but, when connected from 
either + or — side of line to ground, 
it reads the potential difference be- 
tween that side of the line and the 
earth. If the ground is ‘‘ dead,” no 
resistance is in the series with the 
instrument, and the sum of the two 
ground readings must equal the total 
potential of the circuit, the voltage 
readings indicating the drop from the 
dynamo terminals to the grounded 
point. If, however, the ground is 
only partial, then the resistance of 
the ground is in series with the 
resistance of the instrument and acts 
as «a multiplier, the multiplying 
factor being expressed by the term 





, and the employment of this 
A+B 
factor in the equation gives the 
ground location when it is partial. 
To find the resistance of the ground 
using the readings above: 
Call R’ the resistance of the ground 
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of the lamps, counting out from the 
+ terminal of the dynamo just be- 
yond which the ground is located. 

C = potential of dynamo or the 
difference of potential at the terminals 
of the circuit under test. 

A = potential of ground on + side 
of line. 

B = potential of ground on — side 
of line. 

D = drop in volts for one lamp. 

For example: Let A=100 volts, 
B=400 volts, C=1,000 volts, D=50 
volts. 

Applying the above formula, 

100 x 1,000 100,000 
N= = or 4. 
50 (100 + 400) 25,000 

This means that the ground is just 
beyond the fourth lamp (counting 
out from the + terminal of the 
dynamo). 

If the sum A + B = C, there isa 
dead ground ; if the sum is less than 
C, the ground is partial. 

This is evident from the fact that 
when the instrument is directly 
across the terminals of the circuit, 
it indicates the voltage of the circuit 
in the same manner as any ordinary 





and R the resistance of the instrument; 
(C—A—B) 
Then R’ =—————. 

(A+B) 

To use this instrument for this pur- 
pose of testing lines during the day- 
time a set of switches is used, by 
means of which the connections can be 
readily made. These switches can 
readily be mounted on a portable 
switchboard if desired. 

Now the deflection of the instru- 
ment is inversely proportional to the 
resistance in circuit, and so is the 
measure of the insulation resistance. 
Therefore, having obtained the first, 
the electromotive force on the gener- 
ator, or the batteries, which we will call 
E, and knowing the resistance of the 
instrument, which we will call R, then 
denoting by V the voltage as shown 
by the instrument when the connec- 
tion is made to ground on either-+- 
or—side, and by R’, the resistance be- 
tween line and earth, we have the 

ER 


equation R’ =—— —R. 
Vv 


In practice it is not necessary to 
calculate the resistance for each ob- 
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servation, provided E can be kept 
constant, for a table can be readily 
made giving the value of the insula- 
tion resistance for any given deflec- 
tion shown on the instrument. In 
practice it is well to employ a fairly 
high voltage for these tests, particu- 
larly in testing continuity of circuit, 
otherwise the line is liable to show 
open, from the fact that the resistance 
between the carbon points and in the 
lamp mechanism may be sufficiently 
great to show open circuit on low 
voltage. 

As a precautionary measure, the in- 
strument should not be left in circuit 
continuously across the terminals of 
the dynamo. It should be left idle, 
except during such time as is actually 
employed in testing. 

It is not claimed that this instru- 
ment will locate every leak on a line 
when the general insulation of a line 
is poor. Such cases frequently arise 
on rainy days, when the cables are 
liable to have a small leak along their 
whole length, whether these cables be 
underground or overhead. 

The presence of the ground, how- 
ever, will be indicated, and if the 
ground at any one point is serious, its 
location can be exactly calculated. 

Practical experience with arc-light 
lines and the use of such an instru- 
ment will, in a short time, teach the 
switchboard attendant just what de- 
flections are dangerous and just what 
are allowable. By the use of this in- 
strument, it is claimed, more testing 
can be actually accomplished from the 
switchboard and more definite results 
obtained than with any other form of 
testing device heretofore offered. The 
expense of patrolling the lines every 
day looking for possible trouble is 
entirely obviated. All that is neces- 
sary is that the night attendant should 
keep a log of any bad grounds he may 
discover during the night’s run, and 
this report having been turned over 
to the ‘‘trouble man” in the morn- 
ing, prompt repairs of defective insu- 
lation may be made. 


acne ; 
Thresher Electric Company. 


Plans for a new factory are being 
made by the Thresher Electric Com- 
pany, of Dayton, Ohio. The factory 
will be situated in the central part of 
Dayton, and within convenient dis- 
tance of the Cincinnati, Hamilton & 
Dayton Railroad. It is the intention 
of the company to commence building 
by April 1, as under the present rush 
of business they have been compelled 
to employ a force of men at work day 
and night, and a much larger plant is 
necessary for the prompt execution of 
orders. They report the following 


large orders lately received: Four 
generators, of 120-kilowatt capacity, 
for the general post office at Wash- 
ington, D. C.; one 110-kilowatt gen- 
erator for the Methodist Book Con- 
cern, of Cincinnati, Ohio; three 
orders from the Brooklyn Navy Yard, 
New York, two 40-multipolar motors, 
and one 15-multipolar motor. 
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PUBLIC CONTROL, OWNERSHIP OR 
OPERATION OF MUNICIPAL 
FRANCHISES.* 
WITH SPECIAL REFERENCES TO ELEC- 
TRIC LIGHTING. + 
BY R. R. BOWKER. 
(Continued from page 70 ) 

Other American Cities [—Philadel- 
phia has a municipal water supply, 
started in the last century, which has 
long been its pride and has been con- 
sidered very profitable to the city. 
But the figures apparently do not 
cover interest or depreciation on cost, 
which is indeterminate, one estimate 
being of $28,000,000. It started 
municipal gasworks in 1841; these 
have steadily degenerated until they 
became a notorious disgrace to the 
city, and in November, 1897, an 
ordinance was passed leasing the 
plant to the United Gas Improvement 
Company for 80 years. The municipal 
plant supplied about 60 per cent of 
the gas used, purchasing the rest 
from a private company at 37 cents 
per 1,000 cubic feet in gas holder. 
Last year there was manufactured 
about 5,000,000 thousand cubic feet, 
3,000,000 of coal gas and 2,000,000 
of water gas; the public lighting con- 
sumed 674,000 of this, 545,000 being 
for street lamps, and there was ‘‘ un- 
accounted for,” 1,132,000. There 
were 168,644 consumers on the books 
of the bureau. ‘The annual report 
complained bitterly of the bad con- 
dition of the system, and of the dif- 
ficulty of obtaining adequate appro- 
priations for modernizing it. The 
price of gas has been $1 per 1,000 
cubje feet, said to be of 19 candle- 
power, but the gas has been notori- 
ously poor. The receipts in 1896 
were $3,318,337, and a gross profit of 
$352,988 was reported. It is stated 
that $674,031 worth of gas is supplied 
free to the city. Au accountant’s re- 
port, however, shows $281,569 addi- 
tional expenses, aside from interest 
on investment, improvement cost, 
ete., and he figures, including ex- 
tension improvements, a net deficit 
for the past three years of $416,000 
per year.§ 

Philadelphia’s electric lighting 
companies are now for the most part 


*From Municipal Affairs. 

tThis paper is written from the point of view of 
the economist and citizen, but with the data and 
experience gained as the executive of the New 
York Edison Company. To my mind, this should 
not involve opposition of interests; as he most 
serves his party who best serves his country, so he 
most serves the interest of a public service com- 
pany who best serves the public. I mention the 
relationship, however, to forewarn readers of any 
unintentional bias. It is difficult for any, outside 


the business cited, in an avademic discussion, to 
obtain real bases of comparison. 
tLack of sufficient and reliable data compels the 
emission of detailed statements concerning Detroit. 
[$ See the articles by Dr. Frederic W. Speirs and 
Col. John L. Rogers fora more detailed discussion 
of this subject.—Eprror. | 
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consolidated in the hands of the 
Pennsylvania Heat, Light & Power 
Company, which includes the Edison 
system. ‘There are in the city and 
suburbs 6,661 street arc lights at 30 
to 37 cents per night, or $109.50 to 
$135.05 per year, costing the city 
about $380,000 yearly. The price of 
electric lighting in Philadelphia is on 
a base rate of three-quarters of a cent 
per 16 candle-power lamp hour, some- 
what, but slightly, reduced by dis- 
counts. In 1894 a Committee of 
Councils, appointed to consider the 
establishment of a municipal electric 
plant, reported strongly against the 
plant. 

Chicago was formerly supplied with 
gas by nine companies with at least 
three sets of pipes in some streets, of 
which eight have been consolidated 
in 1897 into The People’s Gas, Light 
and Coke Company, originally organ- 
ized as the Gas Trust Company in 
1837, but blocked by legal pro- 
ceedings until the consolidation act of 
1897. The consclidated company has 
a capital stock of $25,000,000, on 
which it pays six per cent dividend, 
and a bonded indebtedness of $29,- 
(00,000 at five per cent interest. It 
has about 158,000 customers, consum- 
ing over 5,000,000 thousand cubic 
feet; its revenue, including by- 
products, is above $6,000,000. The 
city receives three and a half per cent 
on gross receipts, or at least $150,000 
per year exclusive of city and state 
taxes. The price’ of gas, which was 
$2.50 in 1883, was made in 1843 $1.25 
with a reduction of five cents per 
year, by which the price is now $1. 

In electric lighting, the Chicago 
Edison Company has consolidated 
into it eight other companies, includ- 
ing all except four small companies 
still existing on the south side. The 
Chicago Edison Company (Nov. 30, 
1897) has 6,000 customers, with 5,500 
arc and 234,000 incandescent lamps 
and 7,400 horse-powerin motors. The 
smaller companies south cf Thirty- 
ninth street, show 2,500 customers, 
with 1,600 are and 67,000 incandes- 
cent lights and but 45 horse-power in 


motors. Besides these there are 
probably 200 or 300 private plants, 
aggregating perhaps 8,500 are and 


200,000 incandescent lamps and 1,000 
horse-power in motors. ‘This showsa 
total in electric lighting of 15,700 are 
and 500,000 incandescent lamps, the 
equivalent of 657,000 16-candle-power 
lamps and 8,445 horse-power in 
motors, in all nearly 900,000 equiva- 
lent. Chicago reported, 1896, 1,624 
street arc lamps, of which 459 were 
supplied by private companies at 
$102.70, 59 at $137,50 and 116 from 
a municipal plant at 896.76. Oil 
chiefly is used by the gas companies ; 
soft factory coal costs $1 to $1.10 at 
riverside factories. Chicago has no 
general subway system, but the con- 
ductors are underground except in 
the suburbs. The subway legislation 
requires that for new grants the con- 
sent of property holders shall be 
required for new subways as for new 
street railways 

Boston has been supplied with gas 
by the Boston and the Bay State 
companies in the city proper, and by 


five local companies in its suburban 
districts. All the Boston interests 
have been consolidated (December, 
1897) in the New England Coke and 
Gas Company, with $17,000,000 stock 
and with $17,000,000 bonds. The two 
chief companies have paid 10 per cent 
and nine percent dividend on capital of 
$4,500,000. The price of gas in Bos- 
ton isnow $1. Boston has its electric 
lighting chiefly from the Edison com- 
pany, with $3,750,000 capital, paying 
seven per cent, and no bonds, and the 
Boston (high tension) company, with 
$1,700,000 capital, paying six per 
cent, and $1,062,000 bonds, besides 
which there are a suburban company 
of $174,400 capital, a small block 
plant company of $9,500 capital, and 
200 private plants. ‘The Edison com- 
pany reports 1,541 are lamps, 158,000 
incandescent lamps and 6,109 horse- 
power in motors; the Boston com- 
pany (1896), 2,193 are lamps, 50,629 
meandescent lamps and 1,468 horse- 
power in motors. The city lighting 
is supplied by the Boston company 
with 2,159 are lamps, averaging 35 
cents per night or $127.75 per year. 
The price of incand: scent lighting is 
nine-tenths cents per 16-candle-power 
lamp. hour, base rate, with lamps, sub- 
ject to discounts; the average return 
for 1896 was seven-tenths cents for 
incandescent lighting. All these 
systems are under the control of the 
Massachusetts Board of Gas and Elec- 
tric Light Commissioners, from which 
permission to increase capital, extend 
systems and organize new companies 
must be obtained, to which detailed 
annual report must be made, and by 
which a valuable annual report is 
issued. 

Brooklyn obtains its gas supply 
from the Union Gas Company, a con- 
solidation of five or more former com- 
panies. It obtains its electric light- 
ing from the Edison company. which 
has consolidated with it the Citizens 
(high tension) company, and from 
two small companies in the Eastern 
District, besides private plants, A 
new Kings County Gas and I[Ilumi- 
nating Company has recently been 
organized, with a view to electric 
lighting. ‘The Edison company has 
a capital of $3,750,000, paying six 
per cent dividends, and bonds of 
$1,000,000, paying five per cent 
interest. The price of incandescent 
lighting is one cent, less discounts, 
for average consumption, and less 
additional discounts for large bills, 
bringing the average price below 
three-fourths cents per 16-candle- 


power lamp hour. Brooklyn has 
3,200 street arc lamps, of 1,200 


nominal candle-power, for the most 
of which it pays 34 cents a night, or 
$124.10 per year. 

Toronto, Canada, should be cited 
as a city which has taken over the 
ownership of its street railway tracks, 
which it rents to the Toronto Railway 
Company, under a carefully drawn 
agreement, giving the city from 8 per 
cent up to 20 per cent of gross receipts 
and assures reasonable fares, special 
tiokets being sold for workingmen’s 
hours at 8 for 25 cents, and children’s 
tickets for school hours at 10 for 25 
cents. Ordinary tickets are 6 for 
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25 cents, while at Kingston, with , 
private company, the price is 8 tickets 
for 25 cents. ‘T'wo years since, the 
municipality proposed to establish 
municipal lighting plant, but it was 
voted down, and the gas system jg 
operated by the Consumers’ Gas Com. 
pany, and the electric system by the 
Toronto Electric Light Company, 
The city makes a contract for street 
arc lamps each four years. 

In 100 American cities of 30,000 
population and over recorded by the 
National Electric Light Association 
five have municipal plants; and of 
450 smaller cities, 53 have municipal 
plants; or a total of 493 cities with 
private and 58 with municipal plants, 
The figures of price for street lighting 
for the standard arc lamp range from 
$64.75 in Dubuque, on moonlight 
schedule, and $68.52 costs (direct ex. 
penses only), all night, in Detroit’s 
municipal plant, to a price of $156.95 
in Fall River, Mass. The New York 
report shows prices to be $146, $164.25 
and $182.50, nominally for 1,200. 
candle-power lamps; in fact, the first 
are the standard arc lamps registered 
elsewhere as 2,000-candle-power, the 
second are the same lamps under ex- 
ceptional circumstances, and the third 
are pairs of lamps, not single lamps, 
supplied from the Edison system. 
The standard are lamp using 450 
watts in the arc (10 amperes supplied 
at 45 50-volts) is usually called a 2,000- 
candle-power lamp, but this in New 
York is rated officially as ‘‘at least 
1,000 candle-power” and is entered 
in the National Electric Light Asso- 
ciation reports as 1,200 candle-power, 
though in other cities counted 2,000, 
while the lowest standard lamp of 300 
watts (6.8 to 7 amperes at 45 to 50 
volts), in use in Brooklyn and else- 
where, is counted as 1,200 candle- 
power. 


DATA OF COMPARISON. 


The facts as to municipal industries 
in the chief cities and from the several 
countries show such range and diver- 
sity in method and results that con- 
clusive generalizations are not easy. 
Each advocate can indeed find in- 
dividual facts in defense of his own 
views. It is the usual device of 
socialist writers to emphasize the ills 
of an existing system, and to assume 
that in their new Utopia all would go 
well. This has been true of much of 
the argument for the municipaliza- 
tion of industries. The wiser course 
is perhaps to build from existing con- 
ditions, by eliminating the bad 
features and promoting the good 
features of an existing system, unless 
the evidence is conclusive that 
another system would be in all orm 
most respects better. In this belief 
I shall state my own conclusions from 
these data, and from my personal ex- 
perience. 

It is, of course, not more practi 
cable to reconstruct existing systemé 
altogether on these lines than it 18 t0 
remake altogether an existing city 12 
the light of present knowledge aud 
modern methods. Yet Paris and 
other continental cities have beet 
largely reshaped within this genera 
tion, and the trend of progress wil 
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be, I think, in the directions indi- 
; Nor would municipalization 


cated. : : “ 
be possible with justice, except in 
view of existing conditions and in- 
vestments. It is not just, for in- 


tance, that a municipality should take 
over private industries by right of 
eminent domain or legislative enact- 
ment at the appraisement value merely 
of the existing plant. The electric 
lighting industry, for example, though 

g ; 
not yet 20 years old, has shown ex- 
traordinary development and changes, 
and a large part of its actual cost has 
been in patent rights, engineering 
expenses and replacements of ma- 
chinery or distributing plant. Mr. 
Edison’s original two wire under- 
ground system in New York has been 
entirely replaced by his improved 
three-wire system. ‘T'o write off such 
replacements igs not always prac- 
ticable in industries which have not 
reached the paying pvint. Expendi- 
tures on this account are legitimately 
apart of the actual investment, and 
they must be taken into account if 
municipalization is not to mean con- 
fscation. It should be repeated that 
a fair comparison between a private 
company and a municipal industry 
requires that the private company 
shall have, as in Berlin, the ad- 
vantages usually associated with a 
municipalized industry. 

(To be continued.) 
- me 
Some Interesting Facts About 
Steel.* 

The term steel signifies iron con- 
taining a small percentage of carbon, 
which may vary from less than 1 to 
|) per cent, 

In modern times steel signifies iron 
that has an infinitesimal amount of 
carbon in it, provided it is produced 
by the open-hearth or Bessemer proc- 

Meteoric iron isa close representa- 
tive of nickel-steel, and was used by 
the ancients. 

The majority of steel in the early 
times was obtained from wrought- 
iron, 

Wrought-iron is produced from 
cast-iron melted in contact with iron 
cinder and iron ore, and when cooled 
and worked, again heated in closed 
vessels with shavings of horn and 
similar material, 

The most important invention in 
connection with the production of 
steel was that of Sir Henry Bessemer, 
aud termed the Bessemer process. 

The Bessemer process dates back 
to the fifties. The essence of this 
invention was the production of steel 
¢ . . . 
‘tom pig-iron by the use of an air 
blast. A blast of air is forced through 
the molten cast-iron so that the car- 
} wh : igs 
‘on and silicon contained in it are 
curued out, they forming the fuel. 
The converter in which the metal is 
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treated by the Bessemer process is an 
egg-shaped vessel having a capacity 
of from several tons, which is turned 
on its side to receive the charge, and 
afterward brought into an upright 
position. Its bottom is full of holes, 
through which the air blast is forced. 

Steel under the intense heat of a 
converter is as liquid as water. 

In 1878 another great advance was 
made in the art by Mr. Sidney Gil- 
christ Thomas, by which ordinary 
grades of iron ore were rendered avail- 
able for steel making. The Thomas 
invention related to the addition of a 
quantity of lime to the charge, and 
the lining of the converter with special 
bricks formed of lime, which absorbed 
the phosphorus in the cast-iron. 

The slag obtained by the Thomas 
process is found to be rich in phos- 
phorus, and is used largely as a fer- 
tilizer. 

The Thomas improvement is the 
greatest yet made on the Bessemer 
process. 

Following the Thomas discovery, 
the next important improvement in 
the process was that made by William 
Siemens in 1882, which consisted in 
burning the fuel so as to produce a 
gas which was burned in a peculiar 
furnace, obtaining thereby high tem- 
perature and great economy of heat. 

The tenacity of good steel is very 
high, exceeding that of any other 
metal. 

The fractured surface of steel gen- 
erally presents a cyrstalline appear- 
ance, uniform in strength. 

Much carbon makes steel 
grained and lustrous. 

Natural steel is obtained by refining 
cast-iron so as to deprive it of a suffi- 
cient portion of carbon to bring it to 
a malleable state. 

Indian or Wootz steel is made by 
melting one pound of malleable iron 
in a crucible with 10 per cent by 
weight of the wood and leaves of the 
plant ‘‘ Cassia auriculata.” 

Mild steel contains from two-tenths 
to five-tenths per cent carbon. When 
more is present it is termed hard 


close 


steel. 

Steel in its hardest state is too 
brittle for most purposes, and the 
requisite strength and elasticity is ob- 
tained by tempering, which is _per- 
formed by heating it to a certain color, 
dependent on the use to which it is 
to be put, and cooling quickly. 

The tensile strength of steel ranges 
from 75,000 to 96,000 pounds. The 
average is about 86,000 pounds. 

A hemp rope 16.5 inches in circum- 
ference would be the equivalent in 
strength of a steel rope five inches in 
circumference. 
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United States Electric Plants For 
Malaga. 

Under date of January 9, United 
States Consul Bartleman, of Malaga, 
transmits to the Department of State 
a newspaper extract which states that 
two companies have sprung into 
existence there to supply the demand 
for electric lighting in Malaga. 
‘*With a population of about 125,000, 
inhabiting some 20,000 to 25,000 
houses or flats,” adds the article, ‘ it 
is evident that there is ample room 
for two works. One company is of 
German and the other of English 
foundation, identically as is the case 
in Madrid, where the two rival com- 
panies, working each on the same 
tariff, have so satisfactorily divided 
the business that they both made a 
profit of over £30,000 last year. Our 
concern at the moment, however, is 
not with the German, but with the 
English works. 

“<TIn one respeot, the Malaga com- 
pany gives a lesson to its English 
confréres, for it has adopted the 
principle of free wiring, with the result 
that it starts with a paying load at 
once, and has thereby placed itself in 
the position of being able to earn a 
dividend in its first year, instead of 
having to spend two or three years in 
pioneering, as in the case of almost 
every English concern. 

‘The capacity of the plant at present 
in operation is 330 kilowatts, and 
Messrs. Fowler & Company still have 
in hand under their contract another 
set similar to those in use, but the 
completion of this has been seriously 
delayed by the strike in the engi- 
neering trades. The great demand 
for electricity, however, has rendered 
essential the erection of further gener- 
ating plants, and as the engineering 
strike in England has prevented the 
completion of English-made machines, 
the directors have had to place their 
orders in other quarters. ‘They have 
arranged with the Westinghouse Elec- 
tric Company, of Pittsburgh, to sup- 
ply immediately two sets of plants, 
each of 135 kilowatts capacity, and 
these are now on the way to Malaga 
and will be erected early in the new 
year. 

The total capacity will thus be 
raised to %65 kilowatts, and, in 
addition to this, we understand that 
the directors have under consideration 
the consulting engineer’s estimates 
for two further sets of plants, each of 
which is to be of 300 kilowatts 
capacity. 

‘From this, it is very evident that 
the business in Malaga is making 
rapid strides, and that the under- 
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taking will develop into a highly 
profitable enterprise. Of this we can 
have no doubt, and, if we had, it 
would be dispelled by the intelligence 
to hand from Malaga that up to the 
end of November last, after the works 
had been in operation for less than 
two months, upwards of 800 con- 
sumers had applied for a supply of 
electricity, and that 7,200 lamps were 
then connected to the mains. On 
the day when the supply was started, 
the maximum load was 16 kilowatts, 
and the output for the day only 29 
units, but, by November 30, the load 
had reached 128 kilowatts and the 
output for the day had advanced to 
884 units, while on December 11 
148 kilowatts were recorded as the 
highest load and 1,093 units as the 
day’s output.” 
, Sanne 

The Sprague [lotor Suspension 

Patent Case. 

The decision in the case of the 
Sprague Electric Railway and Motor 
Company vs. the Union Railway 
Company, of New York city, and 
the Walker Company,is creating con- 
siderable interest. As the claims of 
the Sprague patent have been sus- 
tained by the court, they cover the 
mounting of electric motors, whose 
armatures are carried by the field 
magnet (and not concentrically by 
the driven axle), by sleeving exten- 
sions or arms from.-the field magnets 
of the motors upon the driven axle, 
and flexibly supporting the other end 
of the field magnet by a spring or 
flexible connection from the truck or 
car body. 

Sprague’s construction simplified 
the earlier methods of mounting, in 
which the motors were mounted upon 
a special supporting frame or plat- 
form which was an integral portion 
of the truck. In Sprague’s case the 
field magnets themselves carry the 
armature, and are directly clamped 
at one end to the driven axle and 
spring hung from the truck at the 
opposite end. The motor thus was 
detachable, and its mounting much 
more compact and simple than be- 
fore. 

An injunction has been issued 
against the Walker Company, and an 
appeal has been taken from Judge 
Wheeler’s decision, but the court re- 
fused tosuspend the injunction against 
the Walker Company, although it 
allowed the Union Railway Company 
to continue to run the LO motors it had 
already in use, but prohibited it from 
purchasing any more. An account- 
ing has also been ordered to be made 
by both defendants. 
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ADVANCE INFORMATION 


Electric Light and Power. 
RoGERSVILLE, TENN.—H. J. Nel- 
son, Mayor, may be addressed con- 
cerning proposed erection of electric 
light plant. 


ALBANY, GAa.—-Mayor may be ad- 
dressed concerning contemplated pur- 
chase of Albany Illuminating Com- 
pany’s plant and the expenditure of 
$5,000 on improvements. 


CULLMAN, ALA.—Work the 
electric light plant is expected to 
commence shortly. 


on 


CoLumBus, Onto—The Columbus 
Electric Light and Power Company’s 
plant has been purchased by an Eastern 
syndicate of capitalists, who have 
assumed charge of it. The name of 
the new company has not been defi- 
nitely decided upon. 


HaGerstown, Mp.——The Washing- 
ton County Electric Company has 
been incorporated by Christian W. 
Lynch, William Jennings, J. Clarence 
Lane, J. Irvin Bitner and William 
Hepperle. The company has applied 
for a franchise, and, if granted same, 
will erect lighting and power plant. 


Hot Springs, Ark.—City Clerk 
may be addressed concerning estab- 
lishment of electric light plant. 


SANDERSVILLE, Ga.—The Mayor 
may be addressed concerning estab- 
lishment of electric light plant. 


DoWNINGTON, Pa.—A _ $15,000 
electric light plant will be established. 
GRAFTON, W. Va.—The Council 


has voted to award the contract for 
the erection of a municipal electric 
lighting plant of 100 arc light capacity 
to the Fort Wayne Electric Company 
for $8,600. 

Key West, FtaA.—The Key West 
Electric Light and Railway Company 
is making preparations to enlarge its 
plant and to rebuild the street rail- 
way. 

MounT SavaGe, Mp.—The Cum- 
berland & Pennsylvania Railroad elec- 
tric plant will be enlarged, and elec- 
tricity furnished to stores, churches 
and dwellings. 

OREGON, Mo.—An electric light 
and water plant will be erected, to 
cost $50,000. 

West Pornt, Miss.—C. W. Gibson 
may give information concerning the 
erection of an electric light plant. 


BARRIE, ONT.—I. M. Wells, Mayor, 
can give information concerning erec- 
tion of electric light plant. 


Dover, TENN.—A. M. ‘Tippett is 
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interested in a company which is 
veing organized to construct an elec- 
tric light plant. 

Essex, Micu.—City Clerk may 
give information concerning the erec- 
tion of an electric light plant. 

Grass LAKE, Micn,—City Clerk 
may give information concerning 
construction of electric light plant. 

SANDERSVILLE, GA.—The Mayor 
can give information concerning the 
establishment of an electric light 
plant. 

CHESTERTOWN, Mp.—The Chester- 
town Electric Light Company is 
erecting the necessary building for 
its plant. ‘The company was recently 


formed, with a capital stock of 
$15,000, 
St. Extmo, Inrt.—The Southern 


Illinois Electric Light Company has 
been incorporated; capital stock, 
$20,000 ; incorporators, W. L. Stocker, 
G. W. Harlan and A. B. Johnston. 


PontTrac, Itt.—Livingston County 
Telephone Company, with a capital 
of $65,000, has been incorporated, 
to operate telephone exchange; incor- 
porators, W. E. E. Herron, John S. 
Murphy, A. M. Legg. 

New Telephone and Telegraph 

Companies. 

BEEVILLE, T'Ex.—The Longshore 
& Wade City, Alice & Corpus Christi 
telephone lines have been connected 
at Beeville. The owners of these 
lines have also arranged to put in a 
telephone exchange at Beeville. It 
will be in operation by April 1. 


McGHEE, TENN.—J. B. 
may be addressed concerning com- 
pany which is being formed to con- 
struct telephone lines. 


McGhee 


CARROLLTON, OHIO—The Carroll 
County Telephone Company has been 
granted a franchise, and they will 
construct Carrollton 
for an exchange, with all the towns 
in the county. 


a circuit, with 


McConNELLsBurG, Pa,—Franklin 
& Fulton Telephone Company has 
been incorporated with a capital stock 
of $1,480. 


Macon, Mo.—The Macon Tele- 
phone Company has been incorpo- 


rated by II. L. Gray, J. A. Hudson 
and Theo. Gray; capital stock, 
$10,000. 

CARLYLE, ILL.—Clinton County 


Telephone Company has been incor- 
porated; capital stock, $2,500; to 
construct and operate telephone sys- 


tem. Van Iloer- 


Incorporators, @. 


beke, J. C. Eisenmeyer, Thomas 
Ford, Otto Koch, W. S. London. 


FLINT, Micu.—The Owosso Tele- 
phone Company has been organized 
with $20,000 capital stock. 

MILWAUKEE, Wis.—The Eastern 
Wisconsin Telephone Company has 
been incorporated by citizens of Elk- 
hart Lake, and has purchased the 
lines of the Sheboygan & Manitowoc 
County Telephone Company. The 
new company will extend the lines 
to a number of cities in Fond du Lac 
and Calumet counties. 


Rock Creek, On10—The Warren 
& Niles Telephone Company has been 
incorporated, with a capital stock of 
$50,000. The incorporators are A. 
B. Conklin, Frank B. Ufer, C. W. 
DeVoe, Eugene Rawdon and E. J. 
Clapp. 

GEORGETOWN, Pa.—The Diamond 
State Telephone Company will build 
a line from this place to Lewis. 


CENTREVILLE, TENN.—The Cum- 
berland Telephone Company have 
finished their telephone line to this 
place, and have it ready for opera- 
tion. 


WESTMINSTER, Mp. —The West- 
minster-Maryland Telephone Com- 
pany will issue bonds for $8,000, to 
provide funds for extending its tele- 
phone lines to Baltimore city. 


CLIFTON Forge, Va.—The Clifton 
Forge Mutual Telephone Exchange 
has been incorporated, with William 
Patrick, president; N. C. Watts, 
treasurer; J. A. Sproul, secretary and 
general manager; capital stock, 
$5,000. 


New Electric Railways. 


Cuicaao, ILL. —An electric railway 
to be called the Cicero & Harlem 
Railway, has been incorporated with 
a capital stock of $1,000,000. The 
board of directors are: D. H. Lau- 
derback, B. C. Stidgert, C. V. 
Weston, J. C. Moore and C. N. 
Whitehead. ‘lhe organization pur- 
poses building a road from Cicero 
West to the Cook County line. 


Dayton, On1o — The Dayton, 
Tippecanoe & Troy Electric Railway 
Company has been incorporated with 


a capital stock of $10,000. 


WaRREN, OnIO—The Trumbull 
Electric Street Railway Company has 
been organized. J. W. Packard, 
president; A. R. Silliman, vice-presi- 
dent; E. D. Kennedy, secretary and 


treasurer; C. S. Bidwell, superin- 
tendent. 
SEATTLE, WaAsH.—First Avenue 
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Railway Company has been jnoy. 
porated with a capital of $150,009, 
New Beprorp, MAss.—Plang gy 
being perfected for a new electri 
railroad from this city to Brocktoy, 
to be called the New Bedford, Midd. 
boro & Brockton road. It is propose 


to build first from this city to Lake. | 


ville, and to push the work g 
construction to Middleboro jp gj 
weeks. 

LANSING, Micu.—The Lansing, 
St. Johns & St. Louis Electric R,ij. 
way Company has now secured the 
entire right of way for the new ling 
to be built next Summer. 

CLEVELAND, OHI0O—The Dayton, 
Troy & Tippecanoe Electric Railroad 
Company has been incorporated: 
capital stock, $10,000. 

New York, N. Y.—Fort George i 
Eleventh Avenue Railroad Company 
has been incorporated with a capital 
of $10,000, to construct a road, to be 
operated by a motive power other tha 
steam, 1,500 feet long on the boule. 
vard. 


PEeTosKEY, Micu.—Anelectric road | 


is to be constructed between this city 
and Harbor Springs, and also between 
Petoskey and Bay View. 


New Incorporations. 


RocHESTER, N. Y.—Glazier Head. 
light Company has been incorporated; 
capital stock, $6,000. 

PHILADELPHIA, PAa.—The Chest- 
nut Hill Electric Company, witha 
capital of $10,000, has been incorpo- 
rated ; directors, Robert J. Moore, 
Daniel J. McNichol, Samuel f, 
Clevenger, William Macdonald, 
William N. Topham, Edward White, 
Samuel W. Wray, Philadelphia. 


PAINESVILLE, On10—The Central 
Electric Company, composed of prom- 
inent business men of this place, 
has just been incorporated with §10,- 
000 capital. The purpose of this 
company will be the construction of 
telephonic systems and connections. 

CuicaGo, I1v.—Electro-Medical 
Manufacturing Company has been 
incorporated ; capital stock, $2,500: 
incorporators, C. O. Lindstrom, A. 
N. Lindstrom and O. B. Hjorth. 





Increase of Capital. 


CINCINNATI, On1o—The Cineit- 
nati Electric Company has increased 
its capital stock from $200,000 to 
$220,000. 


“CALIFORNIA RESGRTS 


ure fully described -in an illustrated folder 
just issued by the Michigan Central, 


“THE NIAGARA FALLS ROUTE. 


If you want to learn all about California 
its resorts, and how to reach them, addres 
W. Il. UNpERWoop, G. E. P. Agt., 7! 
Main St., Buffalo, N. Y. 
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ported for this journal by E. 8. 

mal “ply Fep0 oi patents, Loan and Trust Build- 

6 Washington, D.C. Copies of any patent may 
secured for 10 cents each.] 














ISSUED FEBRUARY 1, 1898. 
(Concluded.) 

598,358 Electric circuit controller; W. 
T. Budds, Charleston, 8S. C.—An electric 
circuit controller c omprising a wheel of con- 
ducting material, inaving peripheral pro- 
jections 0. its body portion, and a plain 
segmental portion at one side of less length 
circumferentially than the body portion, 
and the wheel being cut away at one side of 
the segmental portion, the area of the cut 
away portion being equal to that of the seg- 


mental portion. 
598,410 Fire and burglar alarm system; 
(. P. Bostain, Milton, Pa. 
598,489 Electric cigar lighter; W. F. 
Kessler, Auburn, Ind. 
-_- 


GENERAL NOTES. 

The Geneva Lake, Sycamore & 
Southern Railway Company has been 
organized with a capital stock of 
$150,000. 

Mr. E. L. Beach, Chemical Build- 
ing, St. Louis, who so successfully 
looks after the interests of the Com- 
mercial Electric Company in the 
West, hasclosed several nice contracts 
of late, a recent order coming from 
Ava, Ill., for a complete lighting 
plant; 220-volt generators will be used. 

With the Emerson Electric Manu- 
facturing Company, St. Louis, busi- 
ness is already pushing into the fan 
motor line, and, according to Manager 
Parker, the indications point to a 
larger trade than ever in the com- 


pany’s excellent breeze-producing 
products, several orders of 1,000 each 


having already been booked. 

All friends of Secretary W. N. 
Mathews, of the St. Louis Electrical 
Supply Company, will regret to learn 
of that gentleman’s rather severe 
illness, due to intestinal inflamma. 


tion, from which he is slowly recover- 
ing. Meanwhile Messrs. Ruebel and 
Stanhope are working overtime to 
keep up with the unusual rush of 
orders, 









’ 20 YEARS, NOT CHEAP BUT 
Py SERVICEABLE AND FULLY GUARANTEED. 
te s\ CIRCULARS FURNISHED. - 


ADVCT ELECTRIC @ 


—~—"_ BALTIMORE. MD.,U.S.A. 














J. B. de Lery’s Incandescent Gas 
Light. 

Dr. Joseph B. de Lery, well known 
in electrical circles, has been a student 
and investigator of the incandescent 
gas business for many years, and the 
result of his study has been the in- 
vention of a new incandescent light 
which burns with great brilliancy. 
Instead of using a mantle, he uses an 
incandescent material in small tassels 
and in varying numbers. In the 
sample burners, which are shown in 
his office at 44 Pine street, New York, 
there are 12 tassels, the gas generally 
striking them with a lateral flame 
and producing the incandescence in 
this manner. In one of his burners 
the light forms a crown, the tassels 
being in a circle above the gas flames. 
Should one or two of these tassels be 
destroyed for any reason, the user 
does not lose his light, but he simply 
places upon the rack new tassels, 
which will cost about 15 cents per 
dozen. The light burns without a 
chimney and does not need close reg- 
ulation as to draft. Fuel gas can be 
used, it is said, with much success 
with this new burner. 








LYONS & BISSING. 


MR. JOSEPH LYONS, Electrical Expert 
and Solicitor, and MR. GUSTAV BISSING, 
late Principal Examiner of Electrical Division 
A, U. S. Patent Office. announce the forma- 
tion of a partnership for the general 
practice of PATENT LAW, with its offices 
at the McGill Building, WASHINGTON, 
D. ¢ 


PATENTS, 


TRADE MARKS. DESIGNS. COPYRIGHTS. 


CAN YOU OBTAIN A PATENT ? 


Send me a model or drawing of your inven- 
tion, and a description, and I will examine same 
and advise you promptly. My fees are moderate 
in all Patent matters, and I can obtain a Patent 
in the shortest possible time. 

All patents taken out through me are given 
special notice in the —— of the country, 

Losbvinginn same widely before the public without 
cost to inventor. 

Rererences: ‘Electrical Review,’ New York; 
Paul Cromlein, Teller Lincoln National Bank, 
a D. C.; Judge Geo. D. Parker, Berkley, 

— National Bank, Washington, a 
Me kK. U. 8. Mint, Philadelphia, Pa.; W. F 
Newell ih oA and "Secretary Water Works, 
Olympia, Oregon. 


EDW. S. DUVALL, 


Solicitor ot Patents, 





Loan and Trust Bidg., 
WASHINGTON, D. C. 








USE THE BEST. 
John Weldon’s Hand-made CLIMBERS. 


JAMES S. BARRON & CO.., Selling Agents, 





24-30 Hudson 8t., New York. 





J.C. WHITE & COMPANY, 


Incorporated, 


ENCINEERS, CONTRACTORS. 


Successors to White-Crosby Company, 
and J. G. White & Co., 


No. 29 BROADWAY, NEW YORK, N. Y. 





Baltimore Office, Equitable Building. 
TECHNICAL CENTS 
EDUCATION 50 A WEEK 


For $2 down and $2a month, we give AN EDUCATION in: 


ELECTRICITY 
Steam Engineering; Mechanical or 
Engineering; Refrigeration; Chemistry; mie a 
Architectural, or Mechanical Drawing; Surveying 
aud M@pping; Sanitary Plumbing; Architecture; 
Sheet Metal Pattern Drafting; Prospecting; 
Bookkeeping; Shorthand; English Branches. 


au =e GUARANTEED SUCCESS. | 


We have helped thousanis to better positions, 
Circular Free; State subject you wish to Study, pea 
International Correspondence Schools, Box 1003 Scranton, Pa. 








wy. R. OSTRANDER & CO. 
22 DEY STREET, 
Manufacturers of 
SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS. 


Electric and Mechanical Bellis. 
FACTORY, 

DE KALB AVENUE, 
BROOKLYN. 





Send for Illustrated 
Catalogue. 


GORDON PRIMARY CELL 


The increasing po popu: 
larity of the Gordon 
rimary Cell amon 

the Fire Alarm an 
|] Police Signal Service 

|] of the leading cities, 
|] the railroad, telegraph 
|} and telephone com. 
panies, and the gen- 
eral adoption of our 
steel enameled cell 
for gas-engine, launch 
and marine service at- 
test most highly to its 
merit,efficiency adapt- 
abil ty and economic 
features. 

If you wish to read 
— | the testimonials in its 
behalf, and learn its 
full description, kindly 
apply for circular and pricelist, to 


GORDON-BURNHAM BATTERY CO., 


82 to 86 WEST BROADWAY, NEW YORE CITY. 


PRENTISS CLOCKS 


are made in all styles and 
grades and are just the thing 
for TIME PLANTS for FACTORIES, 
SCHOOLS and PUBLIC BUILDINGS 
Our specialty is everything 
electrical in connection with 
clocks. We make PROGRAM 
clocks, TIME SWITCHES, MASTER 
clocks, ELEcTRIC clocks, Cal. 
ENDAR clocks and sIXTY-DAY 
clocks. 

Send for Catalogue No. 7396 


THE - 


Prentiss Clock Improvement Co. 


Room No, 739, 


49 DEY ST., NEW YORK CITY. 
































FOR SALE 


\ complete street lighting plant 
to operate 250 24-C.-P. Series Incan- 
descent lamps, consisting of one 12x12 
Ideal Engine, nearly new; one I. B. 
Davis Pump, No. 2: one Berryman 
Heater, 150 H.-P.; two Mather 
Series-Wound Dynamos, Capacity 125 
24-C.-P. Lamps, each, together with 
shafting, pulleys, switchboard, ete., 
will be sold in whole or in part; also 
two 125-H.-P. Westinghouse Auto- 
matic Engines, in use less than a year; 


one 75-H.-P. Westinghouse Junior 
Engine, in use less than a year; one 
Horizontal, 14x42 Corliss, 75 H.-P., 


in good order. The above will be sold 
at a bargain, asthe Company have no 
further use for same. Address 


THE MANCHESTER LIGHT & POWER CO., 


Manchester, Conn. 





Man 
and 


\ ANTED—A_ Busincss who is 
als>) a Mechanical Electrical 
will be open to a position after 


Electric 


Engineer, 
February 1, as Manager of ai 
Lighting Plant or a Railway in any city of 
30,000 or more. In presext position has 
increased busitess ninety per cent in past 
year 
Address W. N. GRAY, 
200 Neave Buildiog, 
Cincinnati, O. 





DIRECT-READING AMMETERS 


OR TT 


VOLTMETERS, 


Like cut, 
at $1.50 each 


Cherry Electric Works, 


26 &27 3dAvenue, NEW YORK. 


THE BRADY MAST-ARMS. 


T. H. BRADY, New Britain, Conn., 
U.S.A 


reading from 0 to 10, 
0-25 at $5.00 each. 








Manufacturer of Mast-Arms, Pole and 
Swinging Hoods, House Brackets and 
other for Construction 
Work. 


nished on application. 


A. L. BOGART CO. 


SvuccEssoRS TO 
A. L. BOGART, 


 ELEGTRIG GAS- 
LIGHTING SPECIALTIES 


50 East 20th Street, 
NEW YORK. 


Specialties 


Catalogues and Prices fur- 














=MAGNETS= 


TELEPHONE INDUCTION COILS, RINCER 
AND BRIDCE BELL MACNETS, DROP 
MACNETS, Etc., Etc., also 


GAS LIGHTING SPARK COILS 


THE VARLEY DUPLEX MAGNET CO., 


138 Seventh Street, Jersey City, N. 4. 
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Carrere & Hastings,the well known 
architects, have removed their offices 
‘to 28 East Forty-first street, New 
York city. 


Dixon’s pencils are advertised by 


the Jos. Dixon Crucible Company, | 


r 


Jersey City, N. J., in a unique cal- 
endar blotter for February, carrying 
an attractive design. 


The Vulcan Foundry Company, 
Pawtucket, R. I., will at once enlarge 
their iron foundry, owing to a consid- 


erable increase in their business, re- | 


quiring larger facilities. Business in 
this company’s brass foundry is boom- 
ing. 

During the past 60 days the num- 
ber of advertisers in the ELecTRiIcaL 
Review has increased ¢wen/y-five per 
cent! The new form of this journal 
evidently meets popular approval, not 
only of the reader—for its subscrip- 
tion list is extending every day—but 
of all who desire their announcements 
to reach every branch of the growing 
electrical field. 


The Pennsylvania Electric Com- 
pany, Marietta, Pa., are busily en- 
gaged in producing a full line of 
various types of telephones and will, 
in the near future, be prepared to 
furnish all kinds of high-grade tele- 
phones at the lowest prices consistent 
with the use of the best material and 
the most skillful workmanship. The 
demand for this company’s ‘* Crescent 
Ideal” telephone is large and con- 
stantly growing. 


The General Electric Company, 
in view of the large number of appli- 
cations made for information which 
is embodied in the second part of its 
recently issued Edison incandescent 
lamp catalogue, has published this 








information in a separate 16-page 
pamphlet of small octavo form. This 
information is of value to all users of 
incandescent lamps, and the General 
Electric Company will be pleased to 
supply copies of the pamphlet on ap- 
plication. 


The New York & Staten Island 
Electric Company, February, 
1897, contracted for the installation 
of about 1,200 horse-power, Cahall- 
Babcock & Wilcox type of boilers in 
their power They shortly 
doubled this (just 
about a year later) have given the 
Cahall people a third order for boilers 
of the same type. The electric light 
people are extending their business 
in this territory, and the boiler manu- 
facturers have reason to be pleased 
over this substantial recognition and 


in 


station. 


order, and now 


endorsement. 
The American Coffee Company, 


of Brooklyn, N. Y., are erecting a 
new power-house in connection with 


their plant, which is about 70 feet | 


wide and 120 feet long. ‘The power- 
house and boiler-house have brick 
side-wall construction and steel sup- 
ports and roofing. Adjoining the 
boiler-house is a coal bunker about 20 





feet wide, which carries the supply of | 


coal in a steel bin about 30 feet above 
the ground. The whole plant has 
been designed with convenience and 
economy in view, and when completed 
will be a complete plant which can be 
economically operated. The contract 
for furnishing and erecting the steel 


framework of the building has been | 


let to the Berlin Iron Bridge Com- 
pany, of East Berlin, Ct. 


The swinging tree insulator, 


which is manufactured by the Western 


Electric Company, is a device which | 
. . ' 
will be thoroughly appreciated by the 


central station manager whose lines 


pass through trees. This insulator 


fully protects the lines from swaying | 
branches without cutting the insula- | 


tion, and is readily hung by a wire 
twisted through the hole at the top. 


This loop of wire e: ng | 
1is loop of wire can be lengthened | FQR 


and adapted to a wide range of condi- 
tions. 
inspect your line wire is just before 
the trees begin to bud and blossom, 
for at that time it can easily be seen 
how near the wires approach the 
limbs, and there are better oppor- 
tunities for placing the tree insulator 
in an advantageous position when the 
view 1s thus unobstructed. These 
insulators can also be used to support 
are light wires when passing under 


bridges, awnings, or iron roofs. The 
Western Electric Company have 


placed in stock a large supply of 
Victor split insulators. This insu- 
lator makes a very effectual break 
insulator for overhead line wires and 
for guy wires. 





A good time of the year to | convenient to tide water. 
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‘ Said plant has fagilin, 
for making t¥o miles of pipe per day and ingot 
plete running order. Talcott H. Ressell, Reo 
of The Connecticut Pipe Manufacturing Compane 


Telephone 
Users (INTENDING) 


are reminded that the next 
quarterly issue of the TELE. 
PHONE DIRECTORY will go to 
press on March Ist. To obtain 
the advantage of listing in this 
issue of the directory it will be 
mecessary to make contracts 
during the present month. 

NEW YORK TELEPHONE Co, 


INTRACT OFFICES 
Dey, 9%2 Broadway ,115 W. sth, 
























ce 
18 Cortlandt, 15 

















$$. 














LEONARD F. REQUA, General Manager. 


RUBBER COVERED 


WIRES AND CABLES 
FOR EVERY SERVICE. 


For Underground, 
; use, “Safety”’ wires and cables have the in- 

dorsement of some of the largest users in the United States, 

Write for our booklet containing the experience of users, 


THE SAFETY INSULATED WIRE & CABLE CO., 
225 to 239 West 28th Street, New York. 


Aerial and Submarine | 
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HOUSE GOODS 


OUR SPECIALTY. 


1898. 


tHesfecdestecfecfectecdectectostectectecteate 


-PARTRICK, CARTER & WILKINS 


125 SOUTH SECOND STREET, 
PHILADELPHIA. 


GENERAL SUPPLIES 


He sfeshaspechi fe shah cpe cpa she sfesfe fe cfesfs she opecfecfesfe fe rpecfofo ph 


186T. 


OF ALL KINDS. 


2s ah chs oh ahs ahs ahs ah ahs ae ahs ahs cfs of ahs 





“PRACTICAL MANAGEMENT OF DYNAMOS AND MOTORS,’ 


Bs 


FOURTH EDITION, REVISED AND ENLARCED. 


Prancis 





ILLUSTRATED. 





BEB. Crocker and Schuwlier S. Wheler. 


PRICE, $1.00 


This book is one of the MOST PRACTICAL and VALUABLE WORKS of the kind ever issued. 


It is divided into four parts as follows: 


Part 1. Descriptions and Directions. 


Part 2. Exami- 


nation, Measurement and Testing. Part 3. The Localization and Remedy of Troubles in Dyn@- 


mos and Motors. 


Part 4. Arc Dynamos and Motors Requiring Special Directions. 


EVERY DYNAMO TENDER and EVERY ELECTRIC LIGHT MAN should have a copy of this 
Sent on receipt of price, postage prepaid. 


Address: ELECTRICAL REVIEW, 41 Park Row, Times Building, New York 
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MONARGH ERGINE-STOP 








. wn SPEED-LIMIT 
= Protection to Life and Property 

= No Connection with the Governor 

5 

. WE CLOSE THE THROTTLE 
we ag og 2 me ssn, Red my rael 





— SELECTRIC LIGHT AND POWER STATIONS 


feof 


x 


|v IS WELL KNOWN, when the fuses blow, caused by a Heavy 
Short Circuit in the line, thereby suddenly relieving the Engine 
of its load, great danger from Racing is imminent; many bad acci- 
dents, due sole'y to this cause, entailing much damage to life: and 
property, are matters of record. 
The use of the Monarch Stop and Speed-Limit abso- 


lutely controls the Engine automatically, and prevents racing under 


cs 


any circumstances. By this device, also, the Engine can be shut 


down from any portion of the plant, by the use of Electric Buttons. 
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iTHE S. K. G. SYSTEM | 















A COMPLETE SYSTEM FOR 


Long-Distance Transmission. Central Station Distribution, 
Mill and Factory Equipment. 


oeRee% 10,000 VOLTS. 


CORRESPONDENCE SOLICITED. 


STANLEY ELECTRIC MANUFACTURING COMPANY, 


PITTSFIELD, MASS., U. S. A. 








BRANCH OF FICES: 


BOSTAN, “ ° P K ° Equitable Building. CHICAGO, . R - 1506 Marquette Building. 
NEW YORK, . ‘ ° ‘ ° 39 Cortlandt Street. | SAN FRANCISCO, = ‘ 300 California Street. 
ST. LOUIS, ° e ° Western Electrical Supply Co. ANDERSON, S. C. A: ATE? 


The ROYAL ELECrRIC COMPANY, Montreal, Canada, are sole licensees for the manufacture and sale of the 8S. K. C. System in Canada. 





“ELECTRIC MOTOR |. THE WEW DEAD-BEAT 


.CONSTRU CTION FOR ILLUMINATED DIAL SWITCHBOARD INSTRUMENTS 
weAAMATEURS.,” "%22°825:.| nies 
CONTENTS mm, F , WAGNER ELECTRIC 
Part I. How to Make a Motor. Part II. How to Make a Com- MANUFACTURING C0, 


peutator.. -PART IIf. Howto Makea Brush-Holder. PartIV. Primary 
Batt ries. for Amateurs. Part Y. Tables of Wires Gauges 









are meeting with highest 


Marui? WLUSTRATED. 120 PACES. commendation from all who 
y PRICE, $1.00 e (Wi iqne a E ~ tr ic Mfa. ( me ‘os have seen or used them. 
Alternating Current Ammer bie Write for prices and full 

iiectrical Rewviewy, ae Po decares tial 




















Hox 2330. 41 PARK ROW, N. Y. ST. ~~ U.S.A 


ARE YOU AWARE that, in addition to Batteries and 
Carbons, we also manufacture Filament Blocks, 
Back Plates, Diaphragms, Cranular and Clobular 
Carbons, etc., etc.? 

“Our Clobular and Black Diamond Cranular Carbon are | 


absolutely without “ Pack.” 
SEND FOR ILLUSTRATED LIST. 


THE NATIONAL CARFRON CO. 





1140 WEST MADISON AVE., CLEVELAND, O. 
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MACHINE TOOL CO, 
Designers and Bullders of 
IMPROVED LABOR-SAVING ENGINE LATHES, PLANERS, SHAPERS, 
MILLING MACHINES, SCREW MACHINES, BRASS 
WORKING TOOLS, Etc. 


COMPLETE MACHINE-SHOP EQUIPMENTS. 
Write for our 1898 Catalogue. 
Works: CINCINNATI, OHIO, U.S. A. 


NEW YORK: j CHICAGO: |. ST. LOUIS: BOSTON : 
107 Liberty Street. | 68 South Canal Street. | 720 North Second Street. | 86 Federal Street. 








Fine Iron Castings to Order. 


High-Grade Castings for Electrical Purposes. 

Four Cupolas Run Daily. Separate Mixtures in Each. 

Castings from Very Small to Very Large. 
PROMPT DELIVERIES. LOW PRICES. 


Also Manufacturers of the well known “COMPO” Brake Shoes. 
THE SESSIONS FOUNDRY co. 


(INCORPORATED), 


BRISTOL, 























CONN. 








A combination of Wire Cloth, Leaf Copper and 
Graphite. An improvement over all others. 


Send for descriptive circulars and prices. 
OHIO ELECTRIC SPECIALTY MAN’F’G CO., 
TROY, OHIO. 
Manufacturers of Roger's Commutator Lubricant 
and the new Imperial Rheostata. 


An Imoroved Woven Wire i 
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Te Arnon Insucator aND Maree Company, 


MANUFACTURERS OF 


Electrical Wiring Tubes. 


HIGHEST GRADE INSULATORS AND ELECTRICAL CLAY SPECIALTIES OF ALL KINDS, 
AKRON, OHIO. 
WESTERN OFFICE: 


McGILL & POMEROY, 


Monadnock Bullding, Chicago. 





WRITE FOR PRICES. 





ENCLOSED FUSES. 


‘ ‘ % PATS APUD FOR 
ART ELECTRIC CO.-~BOSTON,U.S A 


‘ Our R . 
~ 
ee ee es et ~— % 





SEND FOR NEW PRICE List. 


SHAWMUT FUSE 03 Feperat sr., 





Boston, mass. WIRE COMPANY. 








GENERAL STREET 


RATIAN. 
BRAKES. 
FENDERSB. 
SAND a tae 
ty tet ee 





InNsUL A TING MATERIAL. 














RAILWAY SUPPLIES. 


Sterling Supply & Mfg. Co.,\" New york 


he 





Clyde Line Excursions. “ QUESTIONS 
new york TO | and ANSWERS 
FLORIDA abou 


AND RETURN 


newae earns ELECTRICITY ” 


Accommodations, 
$35.30 A First Book 
Intermediate,Round 
Trip. for Beginners 
$43.30 py _ 


First-Class, Round 
Trip. T. O’CONNOR SLOANE 
CARYL D, HASKINS 


$3.75 additional in- 
A, E. WATSON 


cludes Round Trip 


on the EDWARD TREVERT 
Beautiful HIS book has been prepared especially 
St. Johns River for the young student or amateur, It 


Full particulars is designed for a first book upon electricity 


hustrated Booklet in and magnetism, and the authors are all 
regard to ‘Florida well known, being recognized authorities 








and the South” r 

mailed free upon application to > Passenger Depart- upon the subject. 
ment, 

W. H. Henperson, G. E. P. A., 5 Bowling Green, N. Y. PRICE, SO CENTS 
= P. LaxE, N E. ¢ » 201 We aah ng m Street, Boston, Mass. 

WV. H WARBURTON, G > Be >wling Green ye 
iin EGER, Traffic AR 5 Bo wling Green, N. Y. ADDRESS 

uP. tem & Co. arene! Ag > Bowling Green, 

- Y.; 12 So. Delaware Ave Philadelphia. Pat 


‘Electrical Review, 41 Park Row N. Y. 


CONNECTORS AND TERMINALS. 


SK th C. MCINTIRE CO., 13 & 15 Franklin Street, 





McINTIRE’S PATENT 





1 Gounomess for Harp-Drawn CoPpPpER 


Winr, AU Siz WIRES and CABLES. 
Fused W: ion, Senet Links and Strips. 


NATIONAL INDIA RUBBER CO. 


FACTORY AND GENERAL OFFICES,: BRISTOL R. 1. 


— LAMPS RENEWED. 
1 5c. Ce 


uniform: ity of current consumption; and maintenanee of 


Newark, N. Je 





NEW LYNNS, 
20c. 


Equally good in life, 
candle power. Write for Circulars. 


Lynn Incandescent Lamp Co., Lynn, Mass. 


PIONEER IN LAMP RENEWING. 


Baurmore, 322-N. Front St. CrxcrnnaTI, 414 Pie oer. 


Cricaao, 9389 Monadnock Block. 


« ROLL DROP ~ 


COM™MUTATOR BARS. 
Full particulars on request. 


FOREST CITY ELECTRIC CO, 


CLEVELAND, O- , = 
NEW YORK: 126 Liberty Street. pee ae 


New York, 203 Broadway. 
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— EOF SALE: 


SHCOND-HAND 









Direct-current dynamos of 350, 700, 725, 800, 810, Engines, 50, 75, 85, 100, 115, 125, 150, 175 and 
900, 1,075, 1,350, 1,610 and 2,500 light capacity. 200 horse-power. 

Alternating-current dynamos of 750, 900, |{,300 Boilers, 100, 250, 375 and 500 horse-power. 
and 2,000 light capacity. Heaters, 150 and 1,000 horse-power. 

Arc dynamos, 20, 24, 30, 40, 50 and 60 lights, both Pumps, all sizes. 
1,200 and 2,000 candle-power. Write us for particulars and prices. 





GHIGAGO EDISON GOMPANY, *ssz;,""" 


PREMIER PRODUCTS. wesccccsecs= SS. PROMPT REPLIES from advertisers are certain when you 
« count sheet ready for the trade. 


M. R. Rodrigues, 127 Whipple St., Brookiyn, N. ¥>s mention ELEGTRIGAL REVIEW. 


CENTRAL MANUFACTURING GO, DIXON'S GRAPHITED WOOD GREASE 


FOR TROLLEY CAR GEARS. 
CHATTANOOGA, TENN. ABSOLUTELY PREVENTS NOISE AND DOES NOT 
| OOZE OUT OF GEAR CASE. 

“LASTS THREE TIMES AS LONG AS ANY OTHER LUBRICANT.” 
JOS. DIXON CRUCIBLE CO., JERSEY CITY, N. J. 














MANUFACTURERS AND DEALERS IN 


nl 


urce Qe = ~~ ee | 


STOCKS YELLOW PINE 
PLATINUM or iit rusris:s 








ON HAND. al oe 


SEND US 






YOUR 
| 
ORDER. | BAKER & CO., 
| £408-410-412-414 N. J. R. R. Ave., NEWARK, N. j. 
Will take pleasure in quoting delivered prices, F. O. B. cars, your city, in any | NEW YORK OFFICE, 121 LIBERTY STREET. 
quantity. WRITE US. | Scrap and Native Platinum Purchased. 





EPPINGER & RUSSELL CO. CREOSOTING WORKS, 


DEAD OIL OF COAL TAR PROCESS. 
CREOSOTED PILES AND TIMBER FURNISHED. 
VALENTINE SUBWAY ELECTRICAL CONDUIT. 


WORKS~ LONG ISLAND CITY. OFFICE: 66 BROAD STREET, N. Y. 
SEND FOR CIRCULAR. 


Capacity, 1,500,000 feet per month. Cylinders, 100 feet long 
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‘Mew Catechism of A Practical Treatise relating to the 


Dynamo and Motor; Wiring; the Electric 
Electricity.” R. awhins, W., Railway; Electric Bell Fitting; Electric 


Lamps; Electric Elevators; Electric Light- 








Fo | ing, Electro-Plating; the Telegraph and 
| Telephone. 6 ot ot ot ot ot tt tt ot ot ot tot ot tt st 
ELECTRICAL REVIEW PUBLISHING | A book of 550 pages, full of up-to-date information, 
COFIPANY, pilllita, NEW YORK CITY. _| g2g,llustations, handsomely bound in fine red Price, $2.00 
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Wes tinghous e All the Niagara Power used pressed with the factories, shops and 














for industrial purposes in Buffalo. Type * printing offices, is the 
——— — “Their work is giving perfect satis- Induction Motor.” =‘ Tesla Motor.” 
; ” : faction. 1?—Vicker’s Article, Holland’s Article, New York Tribune, 
P h Electrical World, Feb. 12, 798. Phila. Press, Sept. 19, ’97. Oct. 15, 797. 
W esting ouse New York, Boston, Chicago, Philadelphia, St. Louis, San Francisco, Buffalo, Syracuse, Atlanta, Tacoma. 

Mountain Electric Co., Denver. For fendi Ahearn & Soper, Ottawa. Westinghouse Electric Co., Ltd., 32 Victoria St., London, 
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STEEL OUR MUSIC WIRE, HAVING HIGH TENSILE 


STRENGTH AND ABSOLUTE UNIFORMITY, 


SPRING IS EXCELLENT FOR SPRINGBG........ 


NHAMMAGHER, SGHLEMMER & GO., 


WI be a Correspondence Importers, 
| Solicited. 209 BOWERY, NEW YORK. 


How HLL We Offer to the Public a New and Marvellous Electric Cable, 


As Reliable as a Galvanometer, as Infallible in Action, and Continuously Thermostatic. 











Standardized in sizes for all interior electric adaptations. It is the only cable in the world combining Fire and Burglar alarm pro- 
tection with all other interior electric wiring work, in same insulation. 

We confine ourselves to the manufacture and sale of this Cable exclusively, it being auxiliary to all other electric interests. 

By the use of this Cable every infinitesimal part of every wire hereafter installed for whatever bagi sy: in all buildings is made a 
detective point for the discovery and automatic notification of fire. We have —— up a new and rich field for the Electrical Contractor. 
If you are not acquainted with us and the Cable, you should be. Write or call and become so. 


Write for illustrated and descriptive printed matter. 


We own the sole and exclusive right to manufacture and sell the onto Multiphase Cable and Central pinion Gonteclien, by virtue 
of the —. tents: No. - 261, Sept. 10. 1895; No. 546,262, Sept. 10, 1895; No. 565,053, Aug. 4, 1896; No. 565,178, Aug. 4. No 
565,188, Aug. 4, No. 565,217, Aug. 4, 1896; No. 565,410, Aug. 4, 1896; No. 594,034, Nov. 23, 1897; No. 594,247, Nov. 23, 1897; No. 594, 281, 
Nov. 23, 1807, which’ broadly cover a only the method of manufacturing, but the basic principle upon which these cables are constructed. 


MONTAUK MULTIPHASE GABLE GO., 


American Surety Building, 100 BROADWAY, NEW YORE. 





, OFFICERS: Rooms, 9-10-11, 18th Floor. 
Va oe JOHN D.GOULD, . - President. Telephone, 4081 Cortlandt. 
Mate. C.W. PRICE, . . . . Vice-President. “ : 
, CHAS. A. HANSON, : . ‘Treas. and Sec’y FACTORY: East 25th Street, New York. 








MAKING ROSETTES OUR SPECIALTY "== 


ces | | HANDSOME METAL PAPER CUTTER AND BOOK MARK 
rite for full particulars, free Samples, etc. 
Cleat-Concealed-Combination-Sq. Base COMBINED 
O S E as E S | Sent Free of Postage under sealed cover on receipt of ten 
cents in silver or stamps. The latest, best and most service- 
Suvestigute-G8 enved » tatesest en Gun, | able adjunct of every library and office. Address Geo. H. 
| 


H. T. PAISTE CO. Heafford, 410 Old Colony Building, Chicago, Ill. 
CHICAGO PHILADELPHIA 


“PRACTICAL MANAGEMENT OF DYNAMOS AND MOTORS,” 


By Francis B. Crocker amd Schuyler Ss. Wheeler. 


FOURTH EDITION, REVISED AND ENLARCED., ILLUSTRATED. PRICE, $1.00 


This book is one of the MOST PRACTICAL and VALUABLE WORKS of the kind ever issued. 
It is divided into four parts as follows: Part 1. Descriptions and Directions. Part 2. Exami- 
nation, Measurement and Testing. Part 3. The Localization and Remedy of Troubles in Dyna- 
mos and Motors. Part 4. Arc Dynamos and Motors Requiring Special Directions. 

EVERY DYNAMO TENDER and EVERY ELECTRIC LIGHT MAN should have a copy of this 


book. Sent on receipt of price, postage prepaid. 


Address: ELECTRICAL REVIEW, 41 Park Row, Times Building, New York. 
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installed in their new and modern plant at STEUBENVILLE, OHIO, and, with the recent change in 


February 21, 1898. 
THE CABINET MANUFACTURING COMPANY, formerly of ASHTABULA, OHIO, are now 


management, promise you and every customer the finest of goods, with promptness of fulfillment and 


the pleasantest of business relations. 


Specifications and trial orders solicited. Samples furnished. 


THE CABINET MANUFACTURING CO., 
STEUBENVILLE, OHIO. 


Please send all correspondence to the Company. 


TELEPHONE WOOD WORK in all its branches is our specialty. 
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The History of -——— 
Incandescen! Lamp Making 


has been that, of the multitude of lamps produced, the standard 
of reliability of the different products has been uncertain. The 
consumer has been obliged to pay—in renewals—for accurate 
information, and then, perhaps, derives no benefit for his 
experience, because he believes that no material differences exist 
in incandescent lamps. This is unfortunate ; and, with the view of 
producing a lamp which should mark a step in advance in electric 
lighting, and a standard of reliability, the “ HARDY” lamp 
has been developed. 


“HARDY” INCANDESCENT LAMP 
SUSTAINED C.-P. IS ITS STRONG POINT 


Is it good management to install high-grade machinery in your station, and low-grade 
lamps on your line, the lamp being the END, AIM and TEST of the lighting system ? 








We will send by express, charges prepatd, one dozen 16-c.-p. lamps, any base, any 
voltage—from 45 volts to 125 volts—for $2.16. 


THE K. & W. COMPANY 


Manufacturers of “Hardy” Incandescent Lamps, Dynamo Brushes, Absolute 
Cut-out Hanger Boards, Commutator Compound, Spark Arresters, Etc. 


PITTSFIELD, MASS. 


Western Representatives: Meysenburg & Badt, 1504 Monadnock Block, Chicago, Ill. New York Office: 120 Liberty Street. 
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RECEIVED THE ONLY MEDALS OF AWARD FOR RUBBER-COVERED WIRES AND CABLES. 


PARIS, 1867, WORLD’S FAIR, CHICAGO, !893, PHILADELPHIA, (876, 


INSULATED WIRES AND CABLES. 


Aerial, Underground, Submarine, Interior, 
Telephone, Telegraph, Power and Lighting. 


KERITE TAPE. 
W. R. BRIXEY, Sole Manufacturer. 


California Electrical Works, SAN FRANCISCO. 203 BROADWA Y, NEW YORK. Wallace Electric Co., CHICAGO. 


M. Du Perow, WASHINGTON. 
New Orleans Electric Company, NEW ORLEANS. Buffalo Engine Works, BUFFALO, XN. y, 
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| THE H. B. CAMP COMPANY’S 


Z AGENCIES: 
Yo WESTERN ELECTRIC CO., New York. 
/ TRADE MAI ELECTRIC APPLIANCE c0., Chicago. 
| aS \ i} IAS 7 se . 
| aa . DY ed a 
\ Pa ed \ 


PETTINGELL-ANDREWS c0., Boston. For Underground Telephone, 


ELECTRICAL ENGINEERING CO., Minneapolis. 
ST. LOUIS ELECTRICAL SUPPLY CO., St. Louis. Telegraph or Electric Light Wires. 


THE BRADFORD BELTING CO., Cincinnati. :. = : 


Phillips Insulated Wire Co.. 2 . be 


Office and Factory, PAWTUCEET, B. I. 


This conduit is made of vitrified clay, standard 
size, three inches internal diameter. We can make 
any size or multiple of ducts desired. Laid with 
our patent Mandrel, a perfect alignment is insured. 
We claim for strength, economy, durability, sim- 
Ea, cheapness and perfect insulation it is the 

est. In use by the most prominent companies. 
Any information cheerfully given. 





Write for wenaEe 





MANUFACTURED BY 


| THEE. B. CAMP COMPANY 
AULTMAN, OHIO. 





WALKER GOMPANY, 
ELECTR IC MACHINERY, 


CLEVELAND, 0 WATER-WHEELS ° MOTORS 


“the Sun Never Sets on Walker Apparatus.” 

















This company is prepared to furnish and install water-wheels of the first-class, 


Your supply maintained for both Impulse and Turbine class, for large electric or mill plants, or in small 
4 Efficient, Long-lived and | units operated by city pressure for operating faus, etc. 
| 
Guaranteed sa pes ELECTRICAL OUTFIT WITH WATER MOTOR COMPLETE, 
pe on Manny : FOR DOMESTIC LIGHTING, ETC. 


We are THE Lamp Renewing Company you have heard of. 


LYNN INCANDESCENT LAMP COMPANY, American Impulse Wheel Go. of New York, 


LYNN, MASS. 120 Liberty Street. 


ie) u |) ual OF-V 01 5\O)\ bol 


Made in NUERNBERC and VIENNA. 


Are absolutely of the ritenast Grade, and cannot be equalled. See that every 











Carbon bea 1 ¢ Special Carbons for Long-Burning Arc Lamps. 


TRADE MARK i! Carbons for Direct and Alternating Current Lamps, 


Search Lights, ete. WRITE FOR PRICES, 


SCHIFF, VORP AN oe 


232-234 GREENWICH STREET, - - Bu <3 Y, Va a @ BS Oe = 





L,. E. FRORUP, General Sales Agent. TELEPHONE, 4803 CORTLANDT. RALPH STRASCHNOW, Gen’! Manager. 
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